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(TMP) ^J0^@-T?fc^:7 7';^ci>Jrrn:'7^ . ^ y:;^/^ y !^7i^(Phanerochaete 
chrysosporium) J: (9 — :^#^£T-e^S bfc=^. ~^mm^ft-^t:.m^. 

2 5 jO^b 3 0 ro^^l^.^^/t''^— L;/h ^ V> ^ (Bar-Lev and 

T.K.Kirk, Tappi J., 65, 111, 1982)o "^fCs "7 T ^--"^ ^=^"7^ - ^) V ]) ^ 
J>,t'f-( :^ ' ;^i5'Tl/^><.(Dichoraitus squalens) T^^^l^U^^ 

mVfcm^ii.='^^ h^—/l^tit-<Xmtl^m7bmM\^X\f^^ (Myers. , Tappi J. , 
105, 1988)o Akamathu hi^is =iV:t^:^ • t /l^;^ t?^:^ (Coriolus hirsutus) 

mtVXtS-^V\f^:itm^^tlfti7!>^. |^NFtJ:i|Jl^;OS^ 7 (Akamathu et 

al. , Mokuzai gakkaishi, 30 (8) 697-702. 1984) „ Nishibe bfix S-fe^ 
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61 a. 85^i)^^^mmi^\^tiiomm<Dm^m^m<>x^ '^u^/i-^^}ft 
nmm2i^mm'mp^'^^m^m\^. mi^mi^m.v ^='i^^n\^\ ^</v:fmm(D 

^^/5S/J/-7fcV>=i:7°y -f-:^ - i^^^U^y^ (Coprinus cinereus), -7 r '^=^'r • ^ 

^tL 6. 3%.9. = y :^9^•fc/l^;^^5';^%.^V^^c#'g^,J^R^J^{i 7. 5% 

■efco:^c(Nishibe et al. , Japan Tappi, 42 (2), 1988)o Kashino b fi-fe^ 

:f5m izu-154 ^i^^^S^tj;^^ y — ^r^n-^rac^^ . ^ y yj^j^y ^ 

h 7 P« • ■^/Wv';^ 7 (Trametes versicolor) J; ^ M^^K V if=^l^^'^M 

BbfCo ^fc. /^/^■7'3S^(i|^2^igiPbfco ^mm^ 10-14 H^^Sbfc^-^ 

7 0PHl-e|lI^(D^:^Sr#5^^;dS-e%fc: (Kashino etal., Tappi J. , 76 (12), 167, 
1993)0 3|eH-e{**ii5, USDA Forest Products Laboratory (^i/ 71— 

■fe y y v^;:^ • 5 (Ceriporiopsis subvermispora) ^ g ^#^6^ 

■efct). 'M^tT.SM<D5t^-^<Z)S^#}ijfe< , ^pb6§SS;5S_h;aSoTV^5 
#bTV^So USDA Forest Products Laboratory 'Vi'iW^iZLy<4 u -y hz^vl^ 
3*^b. ^gtbf::-fey /Ky :^:7"-S/;^ • i^-y'^-^— 5 ^^ltK^ (7)|l!iEKi^^fTo TV^-5 
;e>5. *IBf^(^X^triil^b. XJ^(^^2/y"-ir— K-e^iii^^3a^^T5 ^i:^%XL 
(Scott et al., Tappi J. , 81. 12. 153, 1998)^ b/&^b> ^ivy'^^^^b 

idSi^jv-r b^>]^< , y ^::^l^(D^Xts^<.±/un^:^ii'$^m^tiX\^^ 5 /cib. 
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fl. UV0P,M(Cj:!9x^2i^nby^rLA. U (Sporotrichum 

pulverulentum)^^:^^^;^Ja^^TV^, -fe/l^^— e'S^4;^|S§|V^^5i^-efe -5 Cel44 

yh(Ander and Eriksson, Svensk Papperstidning, 18, 643, 1975) „ ^ <50 Cel44 
^^Oliin^S^ ^;}T,;^ (Ander and Eriksson, Svensk Papperetidning, 18, 641, 

i975)o -^yt. ^J^^^^°-r :/|t^>ffiv^■rll^^fTV^, *!!!3g^ft^^ti:J!jn$it-s^: 

^fR'g'bTV^S (Erikkson and Vallander. , Svensk Papperstid, 85, R33, 1982)o 
Mh\-i.'7-( V-tfT • ^^T — ^ (Phlebiaradiata)^^:*5V^■C^>l^#{^:•fe/^'^— 

(Samuelsson et al. , Svensk Papperstid, 8, 221, 1980)o 

=7-7 ^^■«/^:7'(c*5v^Tt>^«^^Vl'7'^l^#^cm±#^^a^m^ s^PMfJijjJiy 
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nm-r^ ^t^^fc.^m^m.mt ^m^mi>^mMir^ ^ v> 5 m^f>^h^ (oriaran 

etal., Tappi, 73, 147, 1990)o 1^ C < > :7 ^ ^ n ^017" • y V U "^7 A % 
fflV^fc^^tC*DV^T.figE^3S^.§|^#3t^CDii;!3P^S$g^$tL•rV^-5 (Chen et al. , 
Wood Fiber Sci. , 27. 198. 1995)o Molina b t*^ >^T — i5^^-^^ h ^ 7« ^ ;^ • 
-^^v'Vi/^^ ^ 7/V:^a — h y — ^ (Pleurotus ostreatus) "C^Sg b^t 

h^7<7^;^ • 7 <D^-^{c:{ix-^/V:/3i^(D^ii^;6S^btb5 (Molina, 50th 

Appita Annual General Conference, pp. 57-63, 1996; Molina, 51th Annual 
General Conference, pp. 199-206) o Bajpai fefi, -fe y y ;^:7'v';^ • f-:/^^— 
5>^7}f7^fflV>^^^{C43V>T^14T/l-;*; y ^ 18%ilJ^^L.^^!|^^^ 33%glJ^ 
ei^'l^c^a'fb^^SOroiiJ^^-t-Sr ^;5S-e^§- ^^^^L-CV^6(P. Bajpai 
et al. J, Pulp and Paper Science: 27 (7), 235-239, 2001) „ 
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■fe/VD— >^<Sr:9-^-t~5 ^ ^(--fe/l'^— ^irl^l^JJI^^^tbS (Erikssonet al. , 
FEES Lett. , 49, 282-285, 1974) ^ <b , fe n l^'::^— ;^ J; -5 iryl^^ — if fgi^t^pi. 

■t"^<et3*j^^^PJ.W^il?^i"S (Igarashi et al. , Eur. J. Biochem. , 253, 101, 
1998) r ^^<^*^-e-fer/^n— ;x.>$>j^^{)Eii-t- 5 hn7Lh^X\^ 

§o ^yt. -tn t*:^— ;:^y^t Kn^^J — ■^f*3S;^{e:-fe:/H3— ;x.^5>j^-^SyNx(' k 
'a^^y=7V'ti;V^^^'r'^ FentonS^&^5l#^3^-rfcae».fe/l-n— ;^^j|f{c:^< 
SI-^UT:v>S^#X.e)tl.TV^So^(D^i{iDumonceaux t)}- J; -5 -fed tf;^— 

Kn<5^-^— fe^^^^T-fi^^rstt-fe/i-P-^^^M^^Ii^ Ufd^-g-l-fiiififc 

i ^fS^LTV^S (Dumonceaux, Enzyme and Mi crob. 29, 478-489, 2001)o 

fen If 7^ t Kny-:? — -^(D^^ (G. Henriksson et al. , J. Biotechnol. 

78 (2000) 93-113) fe n tf t Y /f-r—'t^^M-fhW^ 

VXi-i':^ y^J^n^zJzT V y:^2Ky '^^ (Phanerochaete chrysosporium) ^ 
?^T:^ • =1 7 (Trametes versicolor) > ;^:3ry:7-Y7A«=35:3.^ 

(Schizophyllum commune) ^ =^^:^'7 :^ 7 • '^T'T'f' (Coneophora puteana) ^ 3; 
•fe y b W • -y-— ^ 7 (Myceliophtore thermophila) . y ^ =i^=y - y( 
yi/^^;^ (Fumicola insolens) ^(Oif.U^'¥SMt^^\-f hfhX^^^o 
^fc. -fen ^T^fc Kp<5^-:^— fe'Sr=i— K-rsat^d^ iUT. ferntf;^— 

V y;^JKy l^A-eji, K3t^(^) cDNA (Raices et al. , FEES Letters, 69, 233-238, 
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1995). OGClOl ^-Vi-t cDNA (Li et al. , Appl. Environ. Microbiol., 62(4), 
1329-1335, 1996). m'&.i^lA^^f^ ^ ^—-^^ ^^^^t>fVX\^^^ (Li et al. Appl. 
Environ. Microbiol.. 63(2), 796-799, 1997)o *fc. h V T ' -</^^^:^ "7 

(T. J. Dumonceaux et al. , Gene. 210. 211-219 (1998)) t" 7 tK 7 • 

ly-^-y^V-r^ (S.M.Moukha et al. , Gene, 234. 23-33, 1999) ^^:*5V^■r ^>-fe n If 

l^ib^Vf^ii^h. _b|B(7)J; 5 if:^— ;^7^t: }^'u^i — Kf 

j^-fe: D - i^^mnnWi^^ (om^A. m.mz.-m.^^^ -^m^^ feat -e^^mm x. 

t^. :7r:^D^a^7^ • ^ y y y i>. t^-fe n if ;a — t Kczy-:? — 1 it 

;5<.:7a.— h7= t: Kn-i^^-^^if ^^^^'fr:^'#'S^*^*>S (Li- Biochem. Biophys. 
Res. Commun., 270, 141-146. 2000)o X.t^L.fSiifi h . ^ r ^> ci ^^7" * ^ ^ ^ 
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r^^mv^tULfCo -^ttfjO-fe-yvn— ;^3>^^^:Sr=r— K-rSiH5^^^i^ 

(a) tulEDNA. Xf* 
( b ) S&IB D N A ^ D ^ — i?- — ^tt ^ -5 D N A ^ jt i ^-^^^ ^ D N A 

DNAf|>f>l-{C^-^$4^TV^5, m^^tDNA. 
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# 



(3) -fen tf;r— ;^y^fc Kny-:?— ^it'fe^*^ SIT(D (a) ~ (c) <^VN-f 
(2) {;iiB«fe<D;^?feo 

(b) (a) (D^mmmtnmmj:Mmmm^^-r?>M^mmt::^ hv^z^^r^i^ 

(4) -fen e:;^!:: Kc2 7— if I 3t^d^:d^ I^^ITO (a) ~ (c) (D\,^-rM>(D 
( a ) iaM#-^ 7 , 9 X 1 1 Xm ^tl^ i^SiH^iJo 

(b) (a) <Dm.mmmtmw^ti:i^&mii^m-i-^mmmty^hv:yi^:^>^ 

(c) Ba?ij#-§-7. 9xtti 1 ^^*5v^-r i^b< fimMt7):^S;eis^^, 

W^iJ^K^^— K-rSiSM^Jo 

(5) ■fectk';t-t Kt3^— ^ II jt^^>5S. 1^TC> (a) ~ (c) (Dy^^-fMxD 

( a ) iB^J#-i- 1 4Xm^tl^ It^gH^iJo 

(b) (a) (om.mmmtm-m^^j^Mmmm^^-r^M&mmt:^hv:yi^=c:^ 

(c) ga^J##-i 4^^:33V^-Cl^b< (i1iii:^@<Dig»S:^^. fim^b<{±# 
*D $ tbf:imSia^iJ;6=« b ^ ?) . d^o-fe: n If ^ t K n ^ II Jt-fe^^^^tt^^t- 

8 



wo 03/070940 ^^jjjk PCT/JP03/02058 



(6) ;^:9-j|?^^^T ^ y -6 1 {^Mi-S^^- Ki^Vv;(7-^— €5t^^;6^ SXT 

(D (a) ~ (c) <D\,^-nv7!)><Dm.^w.^^\^^t^^m^nr:im^mmm-^T ^ V — 

(a) ~ (c) (D\,^-rtit^(Dmmmm^^t^mm^titi^^Mmm-^T ^ V — 

( a ) iB^ij#-^ 2 o -es ^ n s ^mnmo 

(b) (a) (Di^SBa^iJ^ti«6^>fc^^gH^iJSr^-t-a:^SiH^Ji:^ b y ^-i^^:^ 

(8) 5: y — stJiMi-^^^- Ki^/v;*-^ — -ifit'^^;6s^ UT<d 

(a) ~ (c) <DV^-r^^^^<D^&S@B^J<S^-^^f^il$ttfc3^5^j^^m7T 5: y — 5 

(a) @a^ij#-^2 4i?*$tL5*i:£iHa?iJo 

(b) (a) (Dm.^m^itn^mi:m.^mm^^ir^m.mM^^it:^hv ^^i^:^:^ 

(c) ia^iJ#-^2 4(c*5V>-ci^b< gm^U<ti# 
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(9) i»^^^*7T ^ y - 9 Ki//v:*-:^— ^'at^e^^^d^ J^T<^ 

(a) ~ (c) (D\i^irM^(Dm.mum^^t£M.m^Mz.i^^mmmyT^))-9 

(a) @a^iJ#-^2 8 -e^^tL^:^S@E^iJo 

(b) (a) (DigSia^iJi:tiffi^>fe4^s@B3?iJ<^^i-s«iH^ij^;^ h y ^i^:^.>' 
(c) @B?ij#-^2 8 tvi*5v^-c i^u< {iitM^^i^^/is^^x em^b<«# 

(10) fi^^JdS^ 3 y • (Coriolus hirsutus) Xfi:7T^ 
o>ira^^ ♦iJ^yy:5<.3t?y'y'i^ (Phanerochaete chrysosporiura) "CfeSs (l) ~ 

(9) (^>V^-ftb^^;l|B<!cO;^^„ 

(11) ^^^JiSjdSn y • k/v;^^;^-^^^. (i ) ~ ( i o) ov^-ri^ 

(12) (1) ~ (11) (D\^-TMAz.^WL(Dlom-^^<>'C'^hf\^^ifM'}-^y 

(13) (12) (^:|B«(D7|c;^^5':7'^ffiv^:^c/■?/^:7^©]^5t^feo 

(14) (1 3) (c:|B«o:&fe{c:J;oT#btL5x-«/i^-7'„ 

2|s:PJ^ffl*{i2|s:|^(^#3fe;fi(Z)S^-t?fe5 0 7|s:a#fFtiim 2002-48675 

llll{^. -irn t-;^— p!.{c:2^^0J(7)irci If:^— Kc^^J^^":? — if^f^ffl^-^fc 
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@a?ij#-^2 6 fip cRg:js?ffl:7'7>r-=r— -efe^o 

iB^!l#-§-2 7 {iP CRK^Sffl::^7-r^— TffeSo 
iH?iJ#^3 0 f:iP CRS/^:ffl:7"^^-^— "CfeSo 
iE^IJ#-^3 1 JiP CRS/^^ffi-T"^^-^— -efc^o 

ia^ij#-^3 2 {4P cRg:^&^7"^^-^— -efeSo 
iB^iJ#-i-3 3 {*p CRg:i^ciB:7'^'i'-^— -efcSo 

ia>?lj#-^ 3 4 P C R R^Sffi >^ ^ — t? 6 o 
BB^iJ#-^3 5 i±P CR^/^;:ffl37°^^-r— -efo^o 
BB^iJ#-^3 6 f±P CRK^S^T"^^-^— -efcSo 
SB^J#-§-3 7 fiPCR^^&ffl:^'^-!'-^ — T?fe5o 

iH^J#^3 8 f*p CRS^£;ffl:7'^-Y^— -efeSo 

@B?!j#-i-3 9}iPCRRi^;>RI>^7^-^— "CfeSo 

@B^j#-^4 1 «PCRS;t?ffi":^^-f -efeSo 

11 
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iE^iJ#-^4 7i-±PCRRit^m^v-(-^—x;h^o 

m^m-^4 8 i-tPCRRjt^m-^^v-f-^—xh^o 
ia>?ij#-^5 oitPCRRft^my^^-^—xih^o 

—m^M\^xmnm^^^^^£T>f-t>':^RNA^=i— K-r-sDNA^^ssi-r 

^Hmt. (a) tulSDNA. Xi^ (b) tfflBD N A t 

DNAiffJt^ ^^^^ f^DNA/6^ fe^lc J; 19 -fe/Un— ;^^^f^i^it>^^(DT:/ 
^i?>-;^RNA;5S^^-t-5 J: 5 {-^DNAir^ftt-^-a'^tLTV^^.amx.DNA. 

fc/l^;^^;^ (Coriolus hirsutus) t^lti-'^Xh^o 
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1. UT(D (a) ~ (c) <D\,^-rtiib^(Dm.&mm^^t^. m^^n^'^^ii' 
(b) (a) (DMmmmtnm^^i:M&mm^^ir:&^mmmt:^ hv i^i^zj^i^h 

2. UT<D (a) ~ (c) OV^-rH>^>='<^:^£SH?'J^'^^f^ ^fit ^ tL "fe n tf 

( a ) gB3?ij#-f- 7 s 9 1 1 x-m ^ nsi^^sa^ija 

(b) (a) (D^mmmtn^m^^Mmmm^^-r^mmmmt:^ b y ^-e^^o- h 

(c) ga^ij##7. 9Xt*i 1 jji*5v>-ci^b< «m^^<^^£j55:5<:^. 

3. ^T<^ (a) ~ (c) OV^-r^^;a^<^itSBa^lJ^'^£^'. ^ll$;h.fc:-fe: n if 
isrM Kci II Jt-e^o 

( a ) ia^j#-^ 1 4 -e^ ^n^J^Sia^'Jo 

(b) (a) (?5:^Sia^iJi:*BM6^^.eife«sa^J^^i-s:^Ma^ij^x hy 

( c ) ia^ij#-^ 1 4 }^*5VN-ri ^ b < \mm.m(oM.mt^x^. -g^^ b < m^n 

13 



wo 03/070940 '.jj^^ PCT/JP03/02058 

4. s^T<D (a) ~ (c) (D\,^-rM^<Dm.mm^f\^^t^. Mm^titi^:^M 

( a ) ia3?ij#-^ 1 8 -cm ^ n ii[^iS2Ri„ 

(b) (a) (Dm.mmmtitQmmj:mmmyf]^^-r^^m^mt:^ hy ^/v^^^^-h 

( c ) @H5nj#-§- 1 8 ^^:^oV^T 1 ^ L < fim^i@i^:^^;as^^^ gm^ b < fimp 

( a ) BH^iJ#-i- 2 0 $ tl. ^ :^SiB^iJo 

( b ) ( a ) (Dm.&mn t mm^ ^'^^sia^ij ^ *-r -5 i^sia^ij t:^hv>^i^=>z:^h 

6. ij^T(^ (a) ~ (c) (D\,>-rM^(Dmmmm^^t^. m-m^titzm^m 

( a ) iH^ij#-^ 2 4 ^ s m.mmmo 

(b) (a) <^itSgB?iJi:*aMeij^^:^^ia^iJ^^i-S:iLMMi!;^ h V h 
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(b) (a) (DmmmMtn^mts:m.mmm^^-ir:s>m.mmy^\ky^ by ^-v^o.v'h 

=t!;^7:^ • Yelton ^>(D:fe'?fe(Proc. Natl. Acad. Sci. USA, 81, 

1470 (1984))^<D51^<D^#,#:DNA(DttW^5fe^ffiV^-C^'fe#:DNA^S«^i-5o 

#b;afc^fe#:DNA^ SauSAI ^C031^^^$'J|5S^mT?^ab. 
^Tofc^iy3 5»^^4giB@3t'L^5&-e^MbT 10kbp~25kbp <DDNAy^>lt^#S„ 

1^ C#^*« ^ ifc C ^ * 5 mmm XiSkm U :7 r — d n a l^: . _h|BT*# P> ti 

f:iDNAf|ffJt^^^i-So:7T— v^DNA^ LTfi.-esjx.fi.EMBLS (A-M, Frishauf 
et al., J.Mol.Biol. 170, 827 (1983)) X :7 r —i^DN At)^m^^ h^^o 
fcDNAiff>T-^^:7r— •i^(^lOV^T in vitro -X?/-? 5/ >Jr — i;?^^^fIV^. ^^#:D 

^i?-— . »^\^<\-ii^mW^ii'^— . m ^f£. pUC^-CfcS pUC18 
(C. Yanisch-Perron, et al.. Gene, 33, 103 (1985))^<D^'7 ^ % K^>^V^5rir 
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(^J^J^ pUC19#0 

pUC^^^iJ'— ) fCffAL^ Sanger e)<75::fe-^(Proc. Natl. Acad. Sci. USA, 74, 5463 
(1977)){c:J:o-C^t5 r 

b p (D^mm^u>^fj:^mm^-^iRxf3 4 s o b p (Dm.^wd.^u^h^j:^mmm 

t K P y-r-^ 1 3tfE^ ^ -fe n t^';^-;^ 7==' t K n 2 at-fe^ ^ bfc 7 

207bp^5345bp ^ Sir n If i;^— t K n ^ / i^5t'feT- 

:BrfrS*l(Cji, aidry:/lJil 29~177, ^:/bt3i/lfil78~23 9. 
zcd{^y^x2(*240~498, 'l'Vhn:/2f*499~557. ^^y^'SfiS 
58 — 667^ ^^hn>'3fi668~716^ ^=3ey>'4**717~833> 
^>bt3>'4|i 834 — 885^ ^dry:/5f*886~1028> >r>'hn>^5 
{^1029~1077> JcdE-y;x6|*1078~1242^ ^:xhi3>'6|*12 
4 3~1 3 0 Is =^^y> 7 i-Xl 302~1374. ^:/hci>'7fil 375~ 
1 4 2 5s y>'8{il426~1480s ^>'hi=i>'8{il481~153 

4, aidE-y>9{41535~2165s 'f:xhn::/9f*2166~2223s ^ 
=3E^y:/10ii2224~2351. ^::/hai/10f*2352~2407s 
yvilf*2408~2456, ^:/hnVllti2457~2509s rc^y 
;>'12(i2510~2598s ^>hn::/12ii2599~2653s ^^y> 
13Ji:2654~2799s -ri^hn:/13ii 2800 — 2859, Ji^ryvi 
4f:i2860~2930s ^>'ht=V14tt 2931 — 2995, ^tdpyviS 

16 
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{i2996~3100. ^>'hci>'15}i3101~3157, ^^y> 1 6^-^ 
3158 — 327 4}c:-^tb-etl/#&UTV^5o ^hli^^^ l^^^ 3 2 7 5 

:ft#:6^(Cfi. ^dry 1 t:il59~207, -l'>'hn:^ljl208~26 9. 
^=3f y:/2«2 7 0~5 2 8. ^Vhn^^2J*529~58 7, 3^=3eyi/3(i5 
88~697, -f^'hci^3}*698~746, ^^y:/4{i747~863. 
^>^hn>^4f*864~915, ^sSryi^S (*916~1058. -O-hni^S 
{*1059~1107. rcdey>'6«1108~1 272. ^^'bc2:^6Hl2 
73~1331. 3idE^yv7{*1 332~1404, ^i^hD^^7ttl405~ 
1455. ^^y>'8{*1456~1510. -Y^ha^8(11511~156 
4. ^d{^y>'9«1565~2195. ^>'ha>'9ti2196~2253. 
=^yi^l0{*2254~2381. >r>'hcii/10fi2382~2437. 
y^llfi2438~2486. >ri^hn>'ll{i2487~2539, azd^y 
>'12{t2540~2628, -^Vhn>'12}i2629~2683. ocdf^y^^ 
13f:i2684~2829, ^:/hn>'13Ji2830~2887. 
4ft2888~2958.H'>'hn>'15{*2959~3025, y V 1 5 
{i3026~3130. -l'>'hnV15{i3131~3208, a^=ar y :x 1 6 
3209~3325, X^^T^ K#-^ 3 3 2 6 — Jii?- — 5: — 5r-^tf 3 ' 

^BH>?U<^ 5 *)<^ll 1 2 9#S~||3 2 7 4#S©J^S^^Ay-e/.e5-fe-n 

T^t Kciy-^— ^5t^^^>as;||r^-r-fci9. -feci if:;*— t K n ^J^-:?— ^ 2 3tfe^ 

"Cf*. SB^J#-i-3 -e^$tLSitSiB^iJ(^ p -tjc^^ 1 5 9#S~^3 3 2 5»@cD 
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P CR}J:J:oT#'5r i:;d5-e#5„ P c RO:/^^^— <b LTJi. ia^!l#-^ 1 , 
< 5~3 0i^S35^bJfeSgB^iJ^-fe>':^7"^-^-^— . Ti^^±:yp^:>^^^^ 

m^^ts^ y •^D'N A^^^-r ^:kmM^M^^W. Escherichia coli 
JM109/pCHCDHl RXf^ Escherichia coli JM109/pCHCDH2 2002 ^2^8 0 #ft-e 

:^1T@ ^^me) {-^te^tl.. ^tb^tl.^fe#-^FERMBP-8278. PERM 

B-8279 J5S#-^$t^.■rV^S„ ^ <^1^fe*lCl-^*tL§iB^J#-§- 1 3 "C^^H 

^^'^tpDNA^K^>t^l:iS^''£j5^ cr: ^iS'— (^J:t pUC19 ^(7) pUC 
i5^i5^— ) {;:#AU. Sanger b<Z);^^(tuii^) (31 ioTfT5 

18 
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_h|B(^-fen tf;^fc Kn y—if I - 1 ~ 3 jt^-?^(Z)D N ASff^T"?^. _h|B-fe- a f';^ 
#5r^:d5-e#§o PCR(D:7'9-r-^'-i: bTfi. #a^^(^tute:^SiBM (MS 

?ij#-^7, 9. 1 1) Rxf^(Dmm^mm^m-^<. mi 0^5 o^&^ 0^1. 

*±l6|gIi7)f^^4Bj;t)«ia^iJ^^^^T5o iBa?iJ^^fi> -fern t*;ri: Ko^— ^Ilst-e 
•^^-^tfDNAif>T-<lriiS/.C^ :=iVi/-<>5^^5^— pUC19 ^<7) pUC 

{CifAb> Sanger e>(D:j^fe(B&3^){CioT^T5 ^ ^^S-e ^-5 „ 

<^^^*ff:d> $ tb 5 T ^ y ^ga^jf*. 4 5 3 T $ y e> s mmm-^ i 

-fen tf;*-t Kn ^ II ite^(DDNA®f>t{i^ -fen fcr;rfc Kn ^ I II 

^fei^t^it^^ ^^tp D N A if>>t e> P c R (e: J; o T# -SCt^^s-^^So pcR(D 
^^^-f UTf*. ttlfBit^@a^JS.tJ«-€:<7)+a^t6«liH>Rlf::£<3< . ^1 0~5 0 

0*U< tt^l 5~3 0itS;a^e)jfc-Sia^iJtr-fei^;^:7'v>i'-?'— , T:x^-fe 

• t>'V:^i?'^^7|c#^5/:7"±-e^W$-&:fcMf2t:}5*e>mRNA^IlIi|X 
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^-^^ y — 3: y — 6 1 l^JSi-5^v Ki^Vv:*-:) — ifst-fe^^ 

^^mv. mmti:2mm(0-^'7^-^—i^X t) ^ y • t/v;?^^?^^^^!?*^ c D 

NAla5^^1i*I$-a:^ mSiB^'J<l:^^-r5-^J-i^5^:5>^^^^T5 y-6 1 

lizm-f'^ 31 >- K ^^al^^^ ^"a D N A ifr Jt ^ ^^t" ^:Ltt^X-^^o 

y b 2> iB^ij#-^ 1 9 -e^ $ ^ T ^ y ^mb^ij-t? s :i i: t>/5^o 

±IBi^:$>«P^^:7T ^ y-6 1 l;iJR-r53ii^ K^5^/u:*•:^— ifS-e^^^-^tpDNA 
l|ff>T-/5^bPCRiei j;o-C#-5r ^^S-e#S„ P CR<^)>^^-f -v— ^ b-Cf*. IBM 

#-§-1 8-e^$n^J^SiB^'j:R.t>'^<^taffi6^ia^iJt-^^x ^ o~5 om.&. 
mi^v<\iLmi 5~3 0ifeS;e»^b'feSiB?iJ^-t^^;^:/^^-^'-. r-y'^^^yy^^ 
y>f^—t UTfflv^Sr i:;6S-e^5o 

2 1 5T^ y^as>ii^b^.e'5ia^"i#-^2 i -e^^ttsr s: y i?BB^ij-efes ^ 

3 y • \iA^:^^:^^^(r>m^UWM'y7^ y — i 2 id Mi" 6:^1 v k^/V 

fe'3tfe^^(^DNAiif>T-{is _bl23^5>^#^:7T^ y-1 2 iziMi-^m^' K 
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*fc. _hl36. (cismo^^^f^^^T^ y-5{c:Mi-S^vKi//i-;^;-^— ^ 

gS^J{^^<5<. |^10~5 01&S. i?^U< fl^ 1 5 — 3 0:^S;6^b^,CS@BJiJ^ 
JifB6. (^|Bm<^Jt^^^<^liMilll^O^)l«-ejg-^3^^P CRT/y-l'-^-ieicfc 9 

21 
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^tpDNAifJt^iii^^^iJ^ X2—=.:y-if^^ (#ijxf^ pUC19 ^(D pUC ^^iJ^ ^ 

— ) {J1#AU> Sanger f><D:^fe(tfi3Z!i)i-J:oT^T9 - ^^ST'^ So 

>t/{»^ibPCR{;iJ:oT#5:ii/55-t?#5„ PCR(7):/7'<^— ^ UTfi. iB^iJ# 
-^2 8-e^$;}xS:^*SB^JS:tJ«-?-(^*B^6tiB^J(-S<5< , ^10-5 O^S. $f 

K-rSDNA^flM-rSc 
^ <D fe^lli^ 5 m R N A (D^la^X ^ {ei>Sf b T ^® 6^ tgM6<J T'^BH^y 

^fc. rH^fitlJ^lJ ^fi. ^:<^T:/^-fe:/;^RNA>&SmRNA^M'&b-C~:2|s:^ 
■tn:dSmRNA<^i?':/^-«i5^^->-<^^IR^ia^i"5PSt) > <^)SH^iJJ-:5^ 

©^lfPir^LV>S$-e^b-5iK.^J*jK^-rL.^>>^^< . ^SH^J<7?— ^FP^^:^^-t-5*^T• 
22 
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^=z.:y^J'yL^ (FAD) Ji^'^^'fi-TrSbS 2 3 6 /i^b 2 4 l#g (DT ^ y 

^^l^-T?-^if ^/5S-e#S„ -fe/vn— :5^5^^^^jte^O c DN 

Ay?)^&>^>Si#nrt^"efcSo ^bleiti. r<^Ti/5^-fe:>':^RNAfi. ir/i-n— 

RNA^=i— K-|-'5DNA. ^fcJi (b) gulSO J; 5 UT^ PjtLfcT i^^-fe: V 
;^RNA^=i — K-r^DNA^.^n^ — ^?ltt^^-r§DNA|ff>lt^ ^-^^^ 
^DNA;as, ^^Idj; tj-fe/l^n— >?.5^j||^^il'fe^(Z)T^9^-fe:>'^RNAj&S>^^ 

:^P^ f ffl # V ^ T . r^:^ CI J; -fe /i^ n — j:^ al^^ T >- ^ ir ;^ R N 

AjiS-^^-T'S J; 5 t-J ^fi. ^^f^T-^^n^— ^ — (Z)f^ffiT-CT>'5^-fer>'^RN 
A^3— Ki-5DNA(DmRNA'^(?Difei¥>55^Cyb^}C, 2|s:|g|g(D-fe/V'n — 

^-r5DNASff>T-oT^l:iTv^"fe-v;?<.(7)^iR] (i^ffi]#;^[6j) t^T:/9^-fe:^;^R 
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fi. ^|^$i^TV^:5it{KT-^-ov^-C^i. 5>Slif3jcte:.J; A#Rrlg^.Ct><^^f|Jffli- 
5^ 31*^^;^:. P CR^t:^tfmm^DNAfi^^}:i. -^iJ^f^. J. 
Sambrook et al. , Molecular Cloning, A Laboratory Manual, Second Edition, Cold 
Spring Harbor Laboratory Press, 1989 , :S.t;« Short Protocols In Molecular 
Biology, Third Edition, A Compendium of Methods from Current Protocols in 
Molecular Biology, John Wiley & Sons, Inc. IclfB^ $ H§ 'b <^ <lrf>Jffli"^ - ^ 

m^-^-:^-. mmmi^M.. ^-^^-i^-. y^:*-> ^^^^^ 

y 4->/^i,^^|fp{4f^^*^5Sl:-a-tp::i:^5"e#So ?lfflffi. mm. 

t Ka-^r^i — ■^^'^^(DTV^-fe>':^RNASr=i — Ki-^DN AXf**£^x.DN 
A^^i:^ ^ — \^^Air^ :it:d^X^ So 

DNA^AJix m^i-t. J.Sambrookb (-blB) izmM^tl^^W^^M\^Xm 

^^-fev::^RNA%3— K-T'SDNAXfimmx.DNAtr^iJ'^J' — tC#Ai-5l- 

24 
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mmm (mmms^. mmnm. bam. mmf^t^) ^mmmsk mm. mm^^ 

RNA^r::^- Kt" 6 D N A (D^SifC^S V^T:7"^ ^ — iS? # S fi, 
3. b■rv^^^*^^tt^^^^ 0JI-1078(FERMBP-4210) 

^:ztt^x^^-h(Dx fetbtt'i/ ^-rtKDumcD^ ^y:^^%m\^^^^ tii^x^ 
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2 0 — 8 0%. ^T^U< {i3 0 — 5 0%i:-rS(7)^s^v^o iy y'^fD^M.^ 

rain) (Sir. ^%mmA(Dm&i^y ( i -min) ^ vvm ^^^1"^) ^-r§<^;6s^< . 

$f^b<{i. ^^5^:7"^^^fci «9 0. Olvvm— 0. Ivvm -efcSo 
^^V^-ftl^^itife^^)ffiV^Sr ^;aST-#5o 'B3|;tf^. UTf*. — 
;^;t;:=:;57/WNVV7' (TMP) . ^ :/ K^^V^:7" (GP) . y :7 T iJ^^ >- KV^/l^ 

-f (RGP) f^^^(7)^«^^/^:/^c^ov^T^*^i^^^/^=¥'-o^^^i>-^lS;^<Dii:Gp;as^fe 

fife S ir /l^ C3 — X <D 3^at *3 V ^ T ^> S o 
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M^fi. :^mm<Dt/VU—:^^m^^^ik^^(D±m^ GPD yu^^^^, ras 

:/n^'-^-sr]g?gb. mm^uNAwm^i:^. -^/i^^—y^i^mmm^i^Ai^ 

fi5l5 GPD :/P^— ltfe^&'atp;'cM0mmx.^-efe-5 E. coli JM109/pCHGP 
(PERM P- 15015). ^'V:^^:^- t /l^;^ ^ ras :/n ^ — ^? — 5tfe^5r^tp 

:^J^®m^X.^-efoS E. coli DH5a/pCHRAS (PERM P- 17352) t^hmMir^::it 

Method in Enzymology (Wood et al, V0II6O, Academic press, INC. Calf ornia) 

vixi^ / —fV^ Y-7 ^ J —jv (i^i/^^hM). -fen t-:^— (M:i:'fli^*t 
^^%±M) ^n^'n 0. 33mM. 0. 67niM ^ J; 5 J-^^¥Ufc pH 5 , 50mM CO 

K^MW^. i>^vixi-y=c^ — :x K^rc 7 —)V(Dmi<^W(k^ 550nm (ei*3tt 

1cm) S:^!^6t(-a!J^U^c^r5. Ill 1 ic^j^-TJ: 9 ^.C*^:P:Sr# 

-fen tf;^— Kn^-:? — -^OV^-f tb*^;5S^^ UT t S^rJ^ n K^^z/ — 

p^C^Mn(III)•^^>m^#^^fflv^TtlRHt^^:il7cS^S;iS|g^$i^5 r <bd^b> 
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-fen k';^-— h'x:t^-r—^f^\^W\Mitl^(DXoi^n^tio 0. 67mM n n 
-7^y_^l,^^ p-;7^y (v'iJ^^tt^), 3. 33raM ir P tf:^— ^ (P^S:'fk^^ 
^^thM). PH5. 25OuM(Dm^W0^^^tl^t^25OnU lOOul. lOOul Sr^m-a- 
bfd^^^tC:^;^?^ 50ul ^^^JP 3 7*CJ^T^^S$-li:yto ^^SPI^&^s -i^i^on 
y=^y — /V-Y V y — /KD^^i^S^UXji^* SSOnmC^/V^^fe-^^^ 3965L/mol/cm) 

1cm) ^iggg^tcSO^bfCo -fen If- 7^ t Kn<5r-:h 
— If (^^-14^^ {coV>Tfi±f5(Z) 53-^0^1- lumol C> n n 7 y —/U^ 
V K^aiy— /VSrMii^^^S^*:!:^ lunit (3.^yh:U) ^ bfdo 

■feolf;r— -feci:^y =fi^C>{ffa., -feyi^P— >^^-g•^i-^Tl:^'-fe/^^ XS:|g;|t::J^ 

©SjI pH R-C^^M pH ® ffl 

Sj^;M^gpHS:T>'pH^^'|4^. ^ V i^l^-UCl (pH2~4). TO^W?^ 

(pH4~6). ])>mmm^ (pH6~8) ^m^^xm'^\^f^o ^fi^f\.<D^Yi-vm 

SERVA %h$^ PRECOAT pH 3 ~10 \Z. J; :5^m^m^^llj^^to/c^m>#«^{* 4 . 
2-efoofCo 

SDSTKUTiJ'y /VT 5: Ky/vm^J^ibtC J; 19 S'J^ 91, 700 T'$>o fCo 
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1^1 



(ImM) 






100 


FeS04 


0 


ZnS04 


72 


CUSO4 


82 


BaClg 


71 


MgCl2 


64 


CaCls 


65 


C0CI2 


53 


MnClg 


35 


AICI2 


23 


HgCl2 


0 


NiClj 


60 


LiClz 


45 


ZnClz 


32 


CuCla 


53 


NaNj 


46 


EDTA 


45 


SDS 


0 
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Henriksson hii^ T ^=^y^ ' i^ V V:^^]) ^ J>>^^(DR}t>m.M pH 5.0. 
mm.J^i!)^ 4.2#aa.:»-^^SdS 89,000 T*feS-fen tr^— — if 
UTV>5;65 (Eur. J. Biochem. , 196(1991) 101-106). ^-fe a If t Kt^ 

Roy bfi h7^x;^-^>'^v'=i^S5fe(?5S^S^^3ipH 5.0,mn.^-d^ 4. 2#ifi. 
97, 000 -Cfc^-fen ^'.T't Kct^:^— €^^^U-CV^-5;6S (Appl. 

Environ. Microbiol., 62(1996) 4417-4427). ^-fe n If ;^T^t; y-^—- ^ 

Fang 6>{iP<.^y^7^ • = 5: fejfecO-fe n tf ;^ X t Kn<5^'-:) -^'^^ 

^b-CV^§3&S (Arch. Biochem. Biophys. , 353-1(1998) 37-46). ^-feratf:^— 
Kci'i/'-:^— ^(Z)Si^;M3ipHJ*4. 5. r9-^*(*l02,000 -t?fc«9. MjgtaS. ^ 

Schmidhalter. Canevascini 6> =i ^ :7 ^ • :/7^r-:f-ft5l50#«.^>^5 3.9 
#]e"efe5-fen tf^— Kny-:?-— €^^^b-CV^-5;aS (Arch. Biochem. 
Biophys., 300-2(1993) 559-563). ^-fe ct If Kn y*:? -^<D^J^?Mag 

pH{i4.o. 111, 000 -cfc 9 . SJ^::M5iiaS<^fB^fi^cev\ 

Canevascini i^i^^^ V ^ty" h U • -^—^y ^ y ^^(DmW,Mt^ 4. 1 ^ 
91,000 CI If K^^':^—^^^^U•rv^:5^s (Eur. J. 

Biochem., 198(1991) 43-52). ^-fe n If t Y n ^'^—^(O^J^^'mM pH 

Shou h\ty% ^ — y :/y U>'>^*5l5(7)^«^>5S 4.0#3£. 92, 000 

T*fe5-fe-n lf;t— Kci-Jr*^:? — b-CV^ 5 ;JS (Biochem. J., 330(1991) 
565-571). ^-fei^ If:^— Kn^-^ — -^(D^li^iJMji pH 7. 0. SJS^Moltg.^ 

65°C-efeSo 

■^^jit'^^^is^— K-f--5-fei3 if^— Koy^J — -^fi. M3iifi^> SiipH. 5> 
^4.^m;^^^:d3V^T<2^^(Z>•fe•^ if::^— ::^-7^t Ko^J^-;? — 5 w d^b. 
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*2 









MiipH 
















Eur. J. Biochem. , 196(1991) 


Phanerochaete chrysosporium 


89 


4.2 


5.0 


50 


101-106 












Appl. Environ. Microbiol. , 


Trametes versicolor 


97 


4,2 


5.0 


50 


62(1996) 4417-4427 












Arch. Biochem. Biophys. , 


Schizophylium commune 


102 




4.5 




353-1(1998) 37-46 












Arch. Biochem. Biophys. . 


Conephora puteana 


111 


3.9 


4.0 




300-2(1993) 559-563 












Eur. J. Biochem., 198(1991) 


Myceliophtore thermophila 


91 


4.1 


7.0 




43-52 


Humico/a insolens 


92 


4.0 


7.0 


65 


Biochem. J., 330(1991) 565-571 



\z.W^^^f^^^1i^. Mx.f^. ay;^^;^ • IFO 4917 ^?lrfiJ>^i-S 

= y • H/u:^^ :^<D^mi^M^M\'^htiX\^^^h(D^}K< m\f^^^ tf>^X 

31 



wo 03/070940 



PCT/JP03/02058 



Hf*3~9. b< (*4~6-efc;5o 

mM. W'^^m^^^ . -fen t-';^— Kt3<>^^-^ — if ^l^liX«llI#:'fb-r S r 
^:7"hvo. 5%. 0. 2%, KH2P04.MgS04 0.05%, y P H4. 5 

M) 200ml 28°CT-7 Sfp^lH^MMfTofCo IL 

M®?^ (lOOmM b y >^ (pH8). 100m MEDIA. lOOmM NaCl, $ b t'rT'ti -7^^ -t*—^ 
lOOMg/ml ^^.^^ J; 5{-«P) lOml ^iPx.. 5 5 "01? 3 BtP^l-f >'=^ h 
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5^^^Jg4gSE@m'L^^it (30. OOOrpm, 18 B^K) i^iiV^WiX^. 20~40kbp iFf>Hr&^ 
^m^tio <?5 ^ m#Jl&^±S^ yr-i^^ EMBL3-Bam_T - 

y — ^ ^ffi V ^ T]*^ L . # b tL^i: :7t--^dna^ stratagene &M ^ 

^f^f*S"?fe (Sambrook £> ^ . Molecular Cloning A Laboratory Manual/2nd 
Edition (1989)) \Z^^fc. 't'^- jJ' P >5^^ :X 3 - i^l-ffi V>fc:/n 

5 ' -TA (T/C) GA (A/G) AA (T/C) AA (A/G) ATT (T/C/A) TT (T/C/A/G) -3 ' (@B^J# ^ 5 ) 

^ 40,000 m<^-:^y—^(^'p*^^4.m<Dm^^^—'^^^M^-r^^ 

tt^x-^fco i^'|4i5^i3->'>&^b#?fe{-tJeoT^MU:femm;^f^:7r'-e^DNA=lr 

^m^JPS^*T*?i'fIib. _hfB(^'^J^DNA^^V^-Cf-if^^^^-f :7^y ^J'V -S/a 

±:|5DNAifr>lt 7. 2kbp. 5. 3kbp ^T;^'^ — :^ <f J: "5 19 M 
:'^J^^^i5't5^^pBluescriptllSK+ <7) Xholi^-^ n — ^^'i^^'fb :km 

m JMl 0 9^5|c--?^®^^U/coi^::^^5' ::^:/i?''fbbfciDNA^:feft(eil^SSU. 
Mii'L^^f^ (50, OOOrpm. 16 h. 15°C) XmUl^. mSBB^J^^^ U;fe„ :^S@B^IJ 
O*^}* United States Biochemical (7) v—^>'v^^^i^=^ 5/ ^^ffiV^T^To 
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4 i^hvt>^icx^^m^nx\f^fco *fc. ^tih(DmL^mm7b^^^^mM^ti^ 

[|IJSF!l3] ^#.frDNA7-r:/^ y — ;6^b<^>-fe:ci f;e-t Kn^— fc' I - 1 ^t-fe 
5' -GA (T/C) ATCAAGTT (T/C) ATC (A/G) ATGG-3 ' (M'^\\^^- 6 ) 

afijiS0^-emfku. Jbl5<^-a'^DNA^fflv^Ti^if i^^>-f :/y >5^-r-^-i>'3 

©DNA/^>- Ki: LT 3. 9 kbp (d^^-T :/ y iJ^-T X-f-^S iJ^ a — btL/cio 
JilBDNA^K- 3.9 kbp ^T;?fct— ;;?.>>*/^m^^«j&(e:J: ?)^!9 ffib. ;^J®0 
pBluescriptsII SK-(D Pstl-Spel h n — V-fk 

it'fe^- 1 ^^tf:/^;^ ^ K PCHCBHI26 ^#fc:o f-;;^^ p - bfcD N AW^>^- 

it«iHM^Ba^J#-i-7(J::^-ro ^(DW^. _h|B:^XiB^lJ<D®lal^^-*5V^T=I y 
• 7— if I - 1 it'^^fi 2 oO^ >• h a 

8 \c^iro 

immm^'] S^fe^DNA^-f:/^ y >-;d>?50-b:a t*:^!; Kn^— ^ I - 2MB 

©^y =fDNA^f^=35^>^ ^?^.^V^ 3' ^^^^ >'XmWi\^rch(DXh 
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^frofco ^<Z)^:i:> $IJPS^^ Sail Xm^t\^Xl^ibtlfcm)i'Pi^m-'(DUNAy< 
^ Ki: LT 4. 2 kbp {cy^^^y iJ^^X-f-^i^ cr — V;JiS^J?)bnfCo 

5 KpCHCBHI27 ^#fCo n — :/'f|- b^cD N Aiff>H-(^i^MB^iJ^*:^ Ufc 

1 0 {e::^-f , 

LMMm52 ^-fe#:DNA^-r:/^ y — ^O^bcOira If^t Kf^^— if I - 3 atfe 

So 

^©5^^.*^ 40. ooom<D':f^—i^<Dfp:^^h 2^(^^i4^ t3— i 

mmmmmxmit]^. ±m<D^^DNA.^m\^^xi}-^:yy^4-:fv ^4-^—i^3 :^ 
^frofco ^(Z)^:^. mmmmEcoRifj:hm^Baniaixm<ti.x^%^htiiiLm)i^ 

{z:^— c^DNA/^^' LT 4.6 kbp 1,^^^^ zf V ^ ^ — ^^ii^m^ hti 

-<^^-~p\}Cl9 (D EcoRI-BamHI i^-f h fCihlT'j^ u^l^it :;*:Ji§® JM109 W^'B 
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^t^:/9:^^ K pCHCBHISl ^#fc„ n — ^--fbbfcDNASlf^lT-O^SSH^J^ 

-^12 

mm 

5' -CAGTGGGGIGACTGGTGCAAC-3* (gB^!j#-^ 1 3) 

^(D'^m. m 100.000 m<DZf. 9 — ^ (D^t^h 8m<Dm-\^^ n — :/^5P^-t-S ^ 

^mmmmmxm^t iiBcD-g-^D n a v^-ci^^f ^^^^^ y ^j^-r -e— a 

v^frofco ^o?^^. fiJPS^^EcoRV fj:hm:i Ncol T-m^k UT#6>tLfc^>t-4' 
C'DNA^^^' UT 5.0kbp iCl^^-f y^'y iJ^VXi-^iJ^ n — b-tb 

_h|SDNA^>T-S:|lIl!X-f-5fcJe). ftlJRB^^ Ncol "em-fb^ Kl enow fragment i^i. 

O^^'fkb. $&ie:EcoRV-em'fki-§^:^{e:J;«9#btL5 5.0 kbpODNAif>lt 
^r;if ;7?><>*Vv«^^ttfe};iJ: D aiU. iJ' — pUCl9 cD Smal f--r 

n — = y :^7X • t/i^;5'i^;^S5fe(^)-fet2 if::rt: Kp 7— II 
a^-^^-^tp^^^;^ 5 KpCHCBHII tr#fCor<^:/^>^5: K^^J^ffi JM1O9**-^?10 
«^mbfc„^f::.tfrlB(^iJ-:/jJ'n->'>fbUfcDNAir;t<0:^£iH^J^^^UfCo 

5 o 
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^itMft 6g 9. 5cm <D:if9y^ — 15 ^x-mW i.tL=>-— 

10 V 'i!^^y'^:^(D^>yyiz-<y' h:yi^m(-^V h^^ l.oVo^m-^^^:^ 0.2%, 
KHjPO^.MgSO^O.OSro, V l^mX p H4. 5 i^mm) 20m 1 »qbfci#^&-^, =^V:tv 
^ • t /W;:^. IFO 4917 W(OW-m^^^m^^hWi^5jm (Dm^)l^=l/l^^:^— 
Oligotex - dT <super> mRNA Purification kit Srffl V^T, poly(A)*RNA 
^mMVtio STRATAGENE ^±m<D cDNA Synthesis kit ^^V>T cDNA ^^I^ 

5' {llJfC EcoRI f-^ :^fci3' #J(CXhoIf--Y h^#^/Pb. XZhPU^^ ^ — 
(D EcoRI-XhoI i^-f h^#AU, in vitro packaging kit {Zl J; 9 cDNA ^ ^ V 

S ct 5 (Cil^(c:#^U Eschericia coli XLl Blue MRF' W^^Pk^'^t. 37X:X 1 

My^^Z^ T — i^mm\^. ->—t^^l^y^m=^=^y<—^/l-:rv-{'^ — Xh^ M13(-20) 
Zf^^-^^ (GTAAAACGACGGCCAGT : IB^IJ*-^ 1 6) MtJ^JC M13 Reverse IT'^-f^ 
— (GGAAACAGCTATGACCATG : ia>?lj#-^ 1 7) ^fflV^T PGR ^^£;^fTV^, cDNA gfJt 
ilgbfCo^Oj: 5 f-l^T#e>tL:fc cDNAKffjt^^:/i5'^^A(C:^SiB^IJO^i?|ff^fT 

[^MM9] y . t/l-^iJr^c c DNA^-< y —fy^^<Dl^^M^^^ 

T ^ y — 1 2 };iM-r'5^>' KiJ^/i-';;^^— ifit'e^<^)¥it 

-5 J; 5 {Slji^ L Eschericia coli XLl Blue MRF' S?^:-^?! 
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My<yyr — i^^^MV^ v^— -efe5 Ml3(-20) 

-/^^^w- (GTAAAACGACGGCCAGT : ia>?IJ#-^ 1 6) MD^f- M13 Reverse -fy ^ ^ 
— (GGAAACAGCTATGACCATG : iB^IJ#-f- 1 7) trfflV>-C PCR S;^:^ffV^, cDNA ^fJt 
^m%\^f^.^<o^ 0 {3:bT#e>tbfc cDNA^>H-^7>^i5^-M-*^SBH?iJ(^#F*ffSrtT 

^/i^zi^y^ • h>^m (i//i'=i— ;^ 2%. 7Ky^:/h^^ 0.5%. ^-Sr^idf^ 

;^ 0. 2%, KH2P04.MgS040. 05%, y ^'MX^ P H4. 5 {Cpj^) 100m 1 0)^1^^ s ^ T 
^n-^rcx •;^yy;^7Ky!J^iN ATCC 34541 t5^<^S|Z:|g^^j§^;6ip,{g:^ 5nun 
•^y^-^^;V':7^^—=7—xn%-^^. 5>t<^te0U. 30°C-e5 0rpl^mi§*^^To 

T|&^Uf^:o^5&#byt||#:^^>L^W^^:^b.^0^»?^(lOOInM b y ^ ( p H 8). 
lOOmMEDTAaOOmMNaCl. $ ^\^-Zf T ^ — "^K^ lOOMg/ml .b^fcSJ: 5 f^lMD) 
lOml^JP;!. 55°CT-3 ^^^-<— h bfCo ^^=3r^-<— 7 :n y — 

y y;?;7}<y ^ j>^Vk%.*^T>^ K^WLh ufc„ 

^}c:i^JiT(-^-t-2o(Z)DNA:7°-7-r-^— ^ffiv^T. _hlB:7T^c2<5r^-7^iJ' y y 

5* -ATGAAGTTACTTCTTGCTCTC-3' (SB^^US-^ 2 2 ) 
5' -TCACAGGAAGGGTTCGAGTGC-3' (BH^IJ#-^ 2 3) 

*3V>T7T^i3-irac7" . >^ y y:?!.jKy e7^S5|53^:9-^^#:7T ^ y — 5 (;iM-rs 
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5' -ATGATACCTCTCCGCTCTGC-3' (BB^IJ#-^ 2 6 ) 
5' -TATCTTCCTGATGCGATTCC-3' (@a^J#-^ 2 7) 

#^tbfc:i^*gB^iJ?riB^iJ#-^2 8 (3::^-ro ^O,^:^. _hlB^»gB^iJ<7)$5fflp^(3: 
*5V^T7T^^^:r.7- • ^ y y^>i^y iJ/ i^ Sjfe^:^-^^^ :7 r 5: y-9tJ:a-r5 

[HiS^il 1 2] =1 y • t:/v;^i5';=?>S5l5i/y -fe/VT/Vx t K- 3 - y >'^7=' 

=iy:^7;^ • t/v;^^;^o:7't3^— <DT^{J:-fe'i3 If:^— ^T^fc Kny-;? — 

t'^— ><:7^b: Y^^i — ■^'Sk^'f'^^^^ ^ — t bfc„ 

c o R I :S.-a«B a mH I ?^-fbl^ J: «5 # b tL^S 3. 8 k b p (T^DNAiffJt (iJf>T- 1 ) 
ilr^fCo :7r^i^^^^— Ml 3mp 1 8 0E c o R I > B a mH I i?-^ h (ClT 
4DNAy ;«f— if ?rMv>-rtulB^>>t 1 ^5t^U. m^:^J»« JMl 0 Qm\^1^ 

NAJeiT^^— y :xi/;Srm^ ^^^-Y^— J: 19 G P Dit'fe^<Z):7'D^— 

0. 9 k b p <DDNASff>t- (if>T-2) ^p^LfCo 
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5' -CATGGTGTGTGGTGGATG-3' (iH^IJ#-^ 3 0 ) 

^/£tt^]5l0 m-Tfcfe. 3/7:^ 5: Kp CHCDH 1 iS^J#-^31, 
3 2}iC^iry'7^'^ — -CF CR^Jt-^^X'OW^^'^mS . 5 k b p(DDNAm)i 

5 ' -AAGTTCAAGAGTCTCCTGT- 3 ' (ia^lj#-^ 3 1 ) 
5 ' -GGTACAGTACTTATCTGTAT- 3 ' (@H^lJ#-§- 3 2) 

i^m'm^^^—<D p u c 1 8 ^mmm^E c o r i ^ s m a i im.m^^M) 

^mi^. rtb<lr p GP CDH 1 ^^iS UfCo 

IMMmi 3] -fern if;r— ;=<>v^t Kn y-^— ^JiSe^^(7)T>'^-fe:/;=^ia^JS^^•r 
— ^at'&^^T'n^— iS'— "gii^O. 9 k b ilf >T- 2 Sr#fcio #b;^l/fc^>i-2 Srp UC 
18(DEcoRI-SmaIi^-f f--T 4 D N A y ^{z: J; f9 »^ 

i« jMi 0 9W(Di^w^^^n^\ T^t^v^y ^W't4co?i^®fem«>6^e3> -bte 

iffJtO 2;5Sif A^tuXV^S^^^ ^ K^^^b.vintrp CHGP 1 Ufc„ 
r(^p CHGP 1 ^^JPSS^^N c o I -Xb a I Xm^hV. ^t!^ ^ —U'^^^mm 
Ufc (8ff>T-4)o 

^t3':f^7. 5 Kp CHCDH 1 ;?)^bii-CTl-:^i-2 0(737'^-r-r— (@a3^J#-i-3 3 . 
3 4) ^.1V^TPCR^*^^:J; «9 . =1 y • fc7U;;<>i?;;?.S5l€-fen If:^— ^^^t 

Y^^^ — -S5t'e^^<^ 8#@(D:3^i^ y>'^^tf^6 5 0 b p (D D N A»f>T-^ P C 
R^iCj; ?)igiiiSL.$lJPS^mx b a I ^Nc o I T'?i'fbbfcDNAifjt^#fci(ilf 
>t5)o 

5' -TCTAGATTTACTGGTACCCCAACAACAATG-3' (BB^IJ#-^ 3 3 ) 
5' -CCATGGGTTGATCGACGGGTTGTCAGACACG-3' (iB^"J#-^ 3 4 ) 
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(DDNAif>T-:^S^A$tLTV^-57°^;^ 5: K^mitb. Cltt^ p G Panti C DH 1 
bfCo wOp GPantiCDH 1 ^^raUPS^^X b a I ^ H i n d III X^mit 

^^5: K pBSMP0Gl(FERMP-14933) ^]^;T{iI:^i"2 0(D:7'^^-x' — (gaa?IJ#-§-3 5^ 
3 6) ^ffiV^TPCR^fe{CJ: :^dri^>5^— -^<DC5|^#J#^i3|)^^i^(D 

lil|ii^ffV^, ^Jpm^Xb a I i n dlll -e?i>fk;L. ^1 k b (7) D N A >H- 

^#fc (|»f>^7)„ 

5' -TCTAGAGTCACCTCCGT-3' (iH^IJ#-^ 3 5 ) 

5' -AAGCTTGGGTACTGTG-3 (iaM#-i- 3 6 ) 

_hl5ilf>T-6 irP^^ty^SrM-^L-C. T 4 D N A y ;«f— ^-eig^ bfc:^. ±mm J 
<DDNAK^>t•;e>5jlK;^IR]•T?^fA^^^TV^§^7;^5 K^#ilb. rt^^pGPCD 

MMMl SXm^hfhtzL-^^ Kp GP CDHAMtr^iJPS^^N c o I tXb 

^ KpCHCBHl26 KML-M^2-D(Dy'9^-^—^m\^^XPCRR]t.=§:n^\ 
7 5 0 b p ODNAif>t^±ii|iI L/c=^. SUPS^^N c o I X b a I Xmiti- 

5r^(;iJ;!9DNAif>t^#:fe (if>t9)o 

5'-TCTAGAGCCAACCTCGAGGGGTGG-3' (iB^J#-§- 3 7) 

5'-CCATGGGAACGTCGAGCCGATGGG-3' (iB^lJ#-§- 3 8) 

±mWT}i8tm}T-9^m^\^X. T4DNAy g^T-iS^bfcm. ^JcM^J 
Ml 0 9*5^0?i^@^g|<lrm\ r^^t'S^y v»tt(D?i^Sffemt5fe;d^e>. -blS^jt9 

(DDNAif>^-:^S^fA$tLTV^S^7>^5 K^^^b. mSrpGPCBH I 2 6 
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IMMM 1 5] 3 y yt^:^ • n^i^:^^ ^^^-^^ Ko ^^-^^ I i^^^(OT 

^Jfe-aajl 3-e#btLfc>^7;5<. 5 Kp GP CDHAM^^IPS^^N c o I ^Xb 

7^7;^ ^ KpCHCBHI27 2 0(D:7'7-f — ^ffiv^T P C RS/^^^SrfrV^. 

5 0 b p(DDNA^>t^it'|igU:fe^> ^JPS^^N c o I X b a I X^mit-T 

5'-TCTAGAGCCAACGTCCTCGGCTGG-3' (iB?IJ#-^ 3 9 ) 
5'-CCATGGGTAGGTCGAGCCGATGGG-3' (@B^lJ#^ 4 0 ) 
±^Wt}t-8 tm)il O^m^VX. T4DNAy ^-Cji^^Lfci^. 
JMl 0 9:^(D?f^®^m^^fV>, T:/!^^^^ VWttc^)?^®^^**;?)^^. _h|Bif>T- 

1 0<DDNAif>^-^^^^fA^^^-CV^6:/7P^ 5: K^mitU. :itl.^pGPCBH I 

2 7 AM^:^^ UfCo 

IMMm 16] =t y • Kn 7— ^ 1 5t'&^=■<^T 

IIMMl 3-t?#bttfc:/^^ 5: Kp GP CDHAM^flJPS^^N c o I ^Xb 
a IT'^i-ftiU, -<i{'i5^— $|J5^<^DNA^>t^PMbfc (ilfJt8)o iJfciCl. ^ Wll 5 

y^^^ K pCHCBHISl (Jl^b.^iJ: 20(;):7"^-r•^'-trffiV^-CP CRS^S:^^TV^, 

j^7 5 0 b p(DDNAm}f^mm\.fc'^. ^ijPs^^N c o I ^xb a I xmit-T 

5:ii:(;:j;?)DNAif>t-^#fci m)iii)o 

5'-TCTAGAGCCAACGTCCTCGGCTGG-3' (iB>?!j#-^4 1) 
5'-CCATGGAGCGTAGGTCGAGCCAATG-3' (iB^IJ#-^ 4 2 ) 

_blB»f>t8 ^Bff>T- 1 1 ^m-^bX. T 4 DNA y if-eig;^Ufc=^. ^J^BtM 

jMi 0 9t^©?i^K^^S:fTV^. T^tf-yV :yM^<Dj^^M^^^*^^s -blBiff>>t 

1 1 ODNA^>t/65#A$^^-CV^5>^7^ 5 K^^glU. ^tt^pGPCBHI 

3 1 AMt-^^ bfCo 
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mMmi 3T'#btl.fc:/^^5: Kp GP CDHAM^$IJPg^^N c o I t Xb 
a IT'?i>fkb. ^-'n^(Dr^l^AWx)^t:mm\^tz. (if>T-8)„ ^fetC, 6 

KpCHCBHii {ii^U. ^ici 2oo:7'^-t'-^— ^ffiv^TP CRKJ^:^^TV^. 

^6 0 0 b pODNABff>i-SriSi|>IL/c^. $|JPW^N c o I ^Xb a I X^m^tir 

5'-TCTAGAATCTACCTGAGCCCTTAC-3' (BH^lJ#-^4 3) 
5'-CCATGGCTCACTAGTGGCGAGACC-3' (ia^lJ#-^ 4 4 ) 

_hlB»f>t 8 ^Sff>lt 1 2 ^^^-a-bT. T4 DNAy g'T'5g*gU^c=^. ^I^J^® 
JMI 0 9tto?^Kfem?r^TV^. T^H'vy :/iiH4<^?^^temt*^^b^ Jtia8ff>lt 
1 2(^DNA8lf>^-^5^fA$^^TV^S:;^7:^^ K?r^g|b. rti^pGPCBHll 

AM^^^^ bfCc 

1 8] 3 y • t:/V;^i$';?!^S5fe7T ^ y — 6 1 },zm^^=^^^ KiJ^Vl^ 

SXmhtlf^^^:^^ Kp GP CDHAM^^JRB^^N c o I i: X b 

c DNA5t'e^{cMb. ^(D 2 oc^^^-T V^T P C 

RK^&^^TV^. ^6 0 0 b p(DDNAWf}f^mm\^tz^. m^m^N c o i 

b a I -er^{b-r6^ ^i-a; DNAif>H-^#fc (iifK- 1 3)0 

5'-TCTAGAGCTCACGGTTTCATTCATG-3' (iaM#-i-4 5) 
5 '-CCATGGGGTGTAGAGCCCCGGAATG-3 * (BH^!l#-^ 4 6 ) 

J Ml 0 9W(ojfm^^^n\^^. Tvt-v^y :/iif'l4<^ff^«^mt^/e'^b. _hfBiif>t 

1 3<DDNAif>lt;d5ifA^tl.TV^S:/7;^^ Ktr^ilL. wtb^pGPEG6 1 
[^Jfe^nll 9] 3 y • :^^^^T ^ V — 1 ZKMir^^^i^ Ki//^ 
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K^/l-;<7-:h— DNAit-fe^tc^L, 2 00:7'7-1' -v- — >|rfflv^T P C R 
^^£:^^TV^. ^7 0 0 b p <^DNAE^>t%liil>SLfc^. ^JPS^^Nc o I b 
a I -e^'i'fbi-^r irfcj: 19 DNASfr>ft<lr#/c (I$fr>lrl3)„ 

5'-TCTAGAGCGGGCCCGTACTCGCTC-3' (BB^lJ#-^4 7) 

5'-CCATGGGTAATGTGATTCCTGTCG-3' (iaM#-^4 8) 

-h|5^>t-8 ^WJtl S^r^S-a^bT. T 4 D N A y ;«f— ^T*?^ Lfc^. ±J»m 
JMl 0 9^5^(Dff^K^m^tTV^. T ^ -> y >'»'|4(D?f^Kte^$fc;5^ ^ . ±.|Siff>>t 
1 3 0DNA^|^f>^-;6S^A$;^^TV^5 7'7;=^5: KSr^ilb. rtt^pGPEGl 2 

[*ife^il2 0] -yr^r^fr^^ - yp^:^V ^J^^^^r 5: V — 5icm-r^=^ 

MMW^l 1 3 -T?#btLfc7"^;^ ^ Kp GP CDHAM^^iJPS^^N c o I X b 

};iM-rs^:/ K^V^;^-^— ^it'fe^t^i^tL. ^(D 2 00^^-^^— tr^V^TP C 

RRit^^n\^\ ^6 0 0 b p (DTDN Am}f^mm\^ti^. ^JPS^^N c o I ^X 

ba IT«m<b;i-Sr^{c:J;i9DNA^>^-^£r#fe (^>ri5)„ 
5'-TCTAGAATGAAGTACTTCTTGCTC-3' (ia^J#-^ 4 9 ) 
5'-CCATGGCGTTTGGCGTACCGTCTG-3' (ga^fj#-^ 5 0) 

jMi 0 9*5fc(75?^K^m^mv T:yifiyv >m\±(DmM^mw7b^b. ±mmn 

1 4<^DNABff>^Z)S#A^i^TV^S:/^>^ 5 K^J^itb, CtL^pGPPCEG 

[^WJ2 1] :7T^n<5rai-7^ • ^ y y;:^j}?y r^Afe5i5:7T 5: y-9(c:Mi-63i 
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mMMl 3 ■T?#P^;}^fc:•7'7;^ 5 K p G P C DHAM^$!JPS^^N c o I ^Xb 

RSf&^^^TV^, ^ 5 0 0 b p (DDNAir>t<lr±ii|iSb^c^. $IJP5^^N c o I tX 
h a I ■Vmit-r^:^ tKX V U'NAWf)i^nfc (Sff>t 1 6)o 

5'-TCTAGACCCCGGTACAGACGCCGC-3' (ia^lj#-^ 5 1 ) 

5'-CCATGGGATGTTAGGAATGATCTG-3' (ia?IJ#-i- 5 2 ) 

JMl 0 9*CD5F0K^m^^TV^. T^^t'v-y :/»'l4(^?f0K^m=^7?>^b> -hfBlff^T- 
1 5(DUNAm^^^WA^tlX\^^^-:fy^^ K^^glb, dtL^pGPPCEG 
9 AM^-^iS bfCo 

[^JS^J 22] =iy::*-^;^-t /v^'. ^ 
a. 

it^6mintu#<^:>5f7:^tf— X^J^3 O^A^fciS 0 0 m 1 ^H:^ 7 7 ^ 
SMYi#SS (i^^*-^ a— 1 ^■e^=^^0. 4%) 10 

0ml ^^mVXmM^. =^ y • 0Jl-1078m(D^i!Rmjzm^-d^ 

2|l]^»9 ^-Iffco^ic, 1 L^(DH:^:7^:^3t-SMYi#*2 0 0ml 

$ bJ^m^^^AtL. BuJt*®*^-:^^ ta^'p^ ^yv'cx (7L^ 3 0 m m) 

b. -zfo hzf^:^ h(DmM 
±m'mi^^^M^^i-^ ^y"^^ (?L#3 0i[zm) -eM*b. g^JEPfifi^ 

?^(0. 5M MgS04. SOml-^lz-f V^^-^ 5/37^— (pH5. 6)) l??5fe 
#L^o 0 Omg *>fcit) Im 1 <C>^J3aM5>^^^^^(c!^^L.. M 
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^ • X;i; (cellulase ONOZUKA RS) ^ h^±M5 m g . ^^=7 — 
if (Yatalase) (^ffiitttM) 1 0 m g ^ lMW-m.Bm%nWL 1 m g iC^j!^ UT^ 

hmnw^^'t-^m d.oookxg, s^m) ±^^m^\^. 4mioiMv 

^w-^n-;??. (2 0mM MOPSi^^r^. pH6. 3) -^Wmm^. ^'L-^i^ 
^^^'OlKV, JblBlMiX^ — iJ' ct— J^^?gr'2ll|gfei^bfCo efc^#){^ 1 MV f 
/l^^^ge (2 0mMMES. pH6. 4) IZI 4 0 mM*t'fb;^7/ViX!i7 A ^^q;tfc 
^^^5 0 0 fi \ iz.mm\^. -f"^ Vzfy::^ vm^li bfc„ r<^^?^^4'C-e<^#U 

^^L^^f^}*:^!^-^ ViJ^o— -e i,ooox g, 5^ra. ^^aTT^T-ofco 

10^^/IOOm 1 ^^(0':fxi Y^y-^ V^W. 100 At 1 (c:*f LT. l 2T?f^®l 

Ufc:?^^:^ 5: K p G p CDH 1 (2Mg) ^^Aob/co $ bf-]^^-^— — ^ u 

Tlk^^^^W-^^-^^y:^ ^ K p U C R 1 mmW- 6-054691 ; PERM 

BP-4201) §rO. 2 At g»L3 0 r^-PalTKJ^ UfCo iSJ^{-> bT^4(7? P E 

Gj^l^ (50%PEG3400.20inMM0PS(pH6-4)) ^JP^. SO^WTtC^^bfCo ^{-^ 0. 
5M:Xc=.-i5^ a— ;^:feJ:t>*n^i/>'^-^tf*#*^^* 1 %) icm^X^X 

-am.B'^^^-z^y:^^ KpGPCDHl mB.^7Z<-^thX\r^^:L t ^iMf v/N-r 
CIIJfe^?!l2 3] -feci t':*— jT^T'fc Koy-:^— if^i«:$>«es^^i-5= y • l: 
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# 
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;^ 30g/l. yf^^J^^Yiy lOg/l. KH2PO4 1. 5g/l. MgSO^O. 5g/l. ife®?^T 5 2 mg/1. 
y V^-e p H4. 5 \Z.mM) ^ 100m 1 -f O-^tf 300m 1 ^H:^ -7=7:^^ \cWM 

^^?fetrfflV>-C. -fen tf;r— ;^v^fc KH'Jr-:? — if ^tt<Sr^^6<3(J:aiJ^UfCo = 
h /VT'« 0. 02U/ml T-foofcdS^ Jf^^^^^zjs-Cti 0. 2U/ml "CfcofCo 
[|IJfe'N2 4] -fern tf:^-^7^t Kn^-^ — -^'f&tt^^J^^I bfC}lf0M^m#:«^^& 
Stf|B^Jfe^J2 2t^:^bfcff^«^lfelfe(^4'T?^bfc:/9;5^^ KpGPCDHl^ 
*J£^J1 3 -e^^^bfcp GP CDHAM}Ci^X.T?f^ir^il^fTo;feo 
«^m#:«^*^&=^^^=lt^^/l^:7'(L0KP) • -^■T' h ^t^ilfe (L0KP1%. i; -^IT" h 
>- 0. 5%. ^m^=^;^ 0. 2%, KH2PO4 0. 15%.MgS04 0. 05%. P ^'^T' p H4. 5 \Z.mM^ 
^ 100m 1 -f O-^tP 300m 1 ^H:^ :7v^=' b. 28'Cs lOOrpra X'M^^^ 

bfco _h|Sbfc-fet3if;r'-;^7^b Kny-:h— ^^ttS'J^:*■fet^fflv^-C. -feriilf::^- 

[|IJfe'^J2 5] -fen >«>7^t: K n ^^^^J b:fc?^W^m#:^>ffi V^fc^ 

mmm2 4(z:J: ^il^b/cirn Kn fe'^S'l^^^P^J bfc^f^W 

^ . -i^b^'^* (^^/v=i— ;^ 2%> TKU-^-T'bi^ 0.5%. mm^^'^:^ 

0. 2%. KH2P04.MgS04 0. 05%. V V^T' p H4. 5 izMM) 100ml "f o-^tf 300ml 
^H:^:7 7;^='l-W0b. 100rpm"eiilF«^«ltJtllbfCo 
^SiJb. ]^#:ic^#b;fe^ift^?^ll7K-eSfc?tbfc:o S^^fiSiJ^Tlc !7— y 
V^yi/^/y— -C 15secJ^#b. k g (D^— y :N-{-*fb. |i#:<7)^ 

7k«5 40~65%{c;^^ 5 J; 5 l;iKi^l&fP7K^^^a^$-i^fc„ iil^-r5l^<^ii^S 
i^M^^y-^^'O s 0. oivvmicf^S J; ^t-frofco 
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Ti^p^^i^^—}^^ V 200ml t\^fz.%. y<;^^zfm'mm^^'^^^p%'y—v 

Tappi ife T220 om-83 UT^To fCo^^m;t»*}i !7 y h p< — — (Hiokidenki 

model3133) i:5fi|^tf- (model3141) ^^V^fCo ^ >^Il5l^a!I^^i7K^tr'^^fd7^ 

T (7) ^ ^ ffi V ^ T 9^ 5/ :7° lUi ^ ^ # as b o 

(^a#cD^^m4) y X 1 0 0 



^3 





Control 






(%) 


99.8 


98. 9 


94. 7 


— (Kwh/ton) 


2560 


1792 


1840 




7. 92 


8. 21 


6. 95 


Jt?fe^5S^(kPa-inVg) 


1.35 


1. 52 


1.21 



yZf^m ^ t<0 h I- >^P^T?^^ifc 5 Mi^^M ZO%^^^T JVtJ V 17%(Na20 
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_hl3<7)iJ' 7:7 b^^UT#btbfcx-?>'l'7'{e:*|-UT. NaOH ^ 2.0 »4%^APU. 
^^:^'7.^?iAb. 100°C. ^^^J^'—v^iE 0.49MPa(5kg/cm' ) "t? 60 ^T-f^^^S^tT 

fco -^^kit^^a (D) f*. ^'-vi-T'^^^as 10 ^ ^ J: 5 

— ^'fbi^*^ 0. 4®»%'»b. 70°C. 40 ^ra^S^fro/Co iffcVN-T:\ 'l'::^^'^ 

mimx.. 90 5>^<^t/w;«7 y ttffi^s (e) ^notio ^v^t?. 
^'\^y—^' 0.5 MM%^m}kmiJQi^. 70°c. 120 ^^icDiim-fbTtc^MS (p) ^ 

-^'fk:^m 0. 25 R*%^m*P TCC. 180 r^^PflZll&'fblfe^^S (D) ^^Tofdo 

*=^^--i':^^^m7K{3:T«fe#-. HJ^TKm. JIS P 8123 }e:2pCfcefeS 86.0% (D^ 

— ^7.;dS 410inl(CSF) ^ JfcS J: 5 {ClBll^i bfCo 

:fyyy<—m<^m^i-i. JIS P 8211 lc:2pCTtTofcio ^'^/^T'^iaffll^i^ffi^i^!?^ 
i^— h (DMMit. Tappi fifei^fe T205-om81 {CllpM br. y^/l-zf^^^ i/— h ©i^S 
K^ft Tappi T220om-83 JCfipM bT^To :fe„ ^4 {ZL^i" J: 5 id. MW^^i^. 
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*4 





Control 






mnm Ka m 


20. 1 


17. 6 


17. 7 




45. 7 


47.8 


47. 3 




1. 20 


0.65 


0. 84 



fi#.^8 6. CSF (:i&-t-7'.YTViy3 :7 y — =4 10ml 





Control 






P F I (rev) 


2, 600 


2,200 


2, 200 


J:b§l^3^^(mN-mVg) 


9. 4 


9. 3 


8. 5 


mmS: (km) 


8. 62 


8. 71 


7. 34 


^mm^^ (kPa-mVg) 


6. 76 


7. 72 


7. 54 


Wtlf^^dogT) 


2. 31 


2. 35 


2. 19 



m) Control ii^±mf^ltm^nt>fi:^^-^ti^n'f->y:^^m\^X^y<ji^-:fi^ 



ttflB^m#!l2 2te::^bfc?^^femfe<^^'"e^Ufc:/7;^5 KpGPCDHl 
^M^y 1 4T^f^Mbfcp G P C BH I 2 6 AM};i^^TJF^K^^^tT^^-o #b 

4-methyl-O-umbellifferyl-cellobioside ^&Wt bfc-feu lf:^t: Ko fe^ I 

-fen if^::^ Kn 7— fe' I Stt^*bcT' 6 0 %^p^J $ tl^fcjf 
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Control 






'^y^m^m (%) 


99.8 


98. 7 


94. 7 


— (Kwh/ton) 


2560 


1782 


1840 


itBm^^ (mN-mVg) 


7.92 


8. 02 


6. 95 


itm^3S$(kPa-mVg) 


1. 35 


1.50 


1.21 



^MM3 0 -CMS bfci^iy:/i->ftb -cumuli 2 7 tmm<D:)^mKXMM^n^ 
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KaffifiM^^bs mmHm-imiB\^. mm-tWL<>\^f^o msK^-t^o\^ 



^7 

-fern tf;rt Kd^— if l^'&.^nU\^tin^^^^^^tL^ 





Control 








20. 1 


17. 7 


17. 7 




45.7 


47.9 


47. 3 




1.20 


0.75 


0. 84 



ira tr;rfc I ?S14^^^J bfc^ifei^^.^ VNfcTK^t^^^' 



a-fe^8 6. csF (:^7■:^7^.rTvi/3 7 y — ^;^) =4i0mi 





Control 






P F I (rev) 


2, 600 


2,300 


2, 200 


Jt5l^!S$(mN-mVg) 


9. 4 


9.4 


8. 5 


^Iffft (km) 


8.62 


8. 51 


7. 34 


#m^?^^(kPa-mVg) 


6. 76 


7. 82 


7. 54 


W^SS^dogT) 


2.31 


2. 34 


2. 19 



?^) Control it.m^m^m^ntffj^t^^ti:^^'^ iy ^iiiiimKX V) 



ftfrfB^Jfe«Sj2 2\^mVitmM^W:^(D^X-^\.±:f7:^^ KpGPCDHltr 
1 ST'f^MUfcp GP CBH I 2 7 AM(c:^x.-C?f^S^^t:fTof::o 
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4-methyl-O-uinbellifferyl-cellobioside ^^Mt bfc-fen fcr;rfc Ko^— ^ I 

^^^^ -fep Kn 7—^' I m^^M±X'7 o%nm^titzM9:^mi^^^^ 



*9 





Control 






^5,:rjUf^ (%) 


99.8 


98. 5 


94. 7 


UW.=^^^^^— (Kwh/ton) 


2560 


1752 


1840 


J*5l^5t$ (mN-mVg) 


7.92 


8. 11 


6. 95 




1.35 


1.42 


1.21 
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OKa^fi^d^bs MiliUl^fiti^Pb. #fi^fii^d>lxfCo *fc. ^1 Kd^r^-f-J: 



^10 





Control 








20. 1 


17. 5 


17. 7 




45. 7 


48.2 


47. 3 




1. 20 


0. 45 


0. 84 



*1 1 



S-feS8 6. CSF (;^7-:^7=VT^^iX3 ix/-?— 7 y — = 4 1 0 m 1 





Control 






P F I (rev) 


2, 600 


2, 300 


2, 200 


i:b?|^^$(mN-m"/g) 


9.4 


9. 1 


8. 5 


^»f;S (km) 


8. 62 


8. 54 


7. 34 


#^figt^3S$(kPa-mVg) 


6. 76 


7. 75 


7. 54 


mjlf5li$(logT) 


2. 31 


2. 31 


2. 19 



m Control nU±<^^M^fft>fJ::d^<^f^:^^=^iy:^f^nK^^ y-^/l^zfi^ 
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mmmmm2 2K^vt:immmmm(D^X'^vtcyyy^^ kpgpcdhi ^ 

4-methyl-O-umbellifferyl-cellobioside Uf^-fe n Kn^— if I 

5^^. -fen tf:^fc Kn^— ^ I ^i4^^;^-e7 0 ^ ti.fc?f^e^m^4^Sr#5 



mi 2 





Control 






^y-fW (%) 


99.8 


98. 3 


94. 7 
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mWi=^^^^^— (Kwh/ton) 


2560 


1820 


1840 


it^l^!^^ (niN-mVg) 


7.92 


8. 35 


6. 95 


)t«R^5S$(kPa-mVg) 


1. 35 


1.43 


1. 21 



*1 3 





Control 






^^^^ Ka m 


20. 1 


17.8 


17. 7 


i^ilUji^ (%) 


45. 7 


47.4 


47. 3 




1. 20 


0.63 


0. 84 



mi 4 



efe^8 6, CSF (;!^7•:^•7'-1'T>'iyH 5/^"?— 7 y — ^-;^) =4 10ml 





Control 
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P F I (rev) 


2, 600 


2, 200 


2, 200 


it^m^^^ (mN-mVg) 


9. 4 


9. 1 


8. 5 


mmS: (km) 


8. 62 


8. 61 


7.34 


^?gc^^^(kPa-mVg) 


6. 76 


7. 73 


7. 54 


(logT) 


2. 31 


2. 35 


2. 19 



m Control fi^iii^Miffi^fir^5J^C;&^ofc7|N:*t^iy:/^StCj; 



t&IEIIJfe^!l2 2}c^bfc?i^Kiii^fe(^«t'-e^bfc:/^;^ ^ KpGPCDHltr 
mfe-^Jl GPCBH I I AM{C^;tT?i^lC^#^^^TofCo 

t^^HJfe^J 2 5 ^m<0^^\^ ^ t) y *t tei^f b^ 5/ :7^MSSr bf::„ 

5 
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Control 






(%) 


99. 8 


98. 1 


94. 7 


^^^^/^=3?— (Kwh/ton) 


2560 


1830 


1840 


ttmWlBk^ (mN-mVg) 


7. 92 


8.25 


6. 95 


lt«S^3t$ (kPa-mVg) 


1. 35 


1.44 


1.21 



^(DKamnmd^v. mmum-^mijui.. ^m-tm{>\^tco *fc. ^1 7iz^-t 



^16 





Control 






MM^ Ka f5 


20. 1 


18. 1 


17. 7 


*t31I(X^(%) 


45. 7 


47. 1 


47. 3 




1. 20 


0. 86 


0. 84 



*1 7 
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e#,^8 6. CSF i:^i-T^^T:yiya -/y<—-7]) —^-:^) =4 10ml 





Control 






P F I (rev) 


2,600 


2, 300 


2, 200 


Jt§l^5S^(niN-m7g) 


9. 4 


8. 7 


8.5 


mWr^ (km) 


8.62 


8.45 


7. 34 


#^«^i^3a$(kPa-inVg) 


6. 76 


7. 49 


7. 54 


WfT^^ (logT) 


2. 31 


2. 32 


2. 19 



Control f*^^rfc#3^S^fT:b?ie/6^ofc7|v^.t5^-/:/^atCj; ^0 y<jU':fiy 



mmmmm2 2i^^i.tcmM^^i^(D^x^^\^ti-^9:^^ kpgpcdhi^ 

;*/i-#~=^v'7<9^/i--fe/i'a— ;^ (CMC) ^M^'l^^BiMl^tio 't(D^^^. 

mtitmi^x^>y='^/u:fy -r^-^^]^^^^ 5 0 ^ tux v n s mmnm^^m 

LMMms 0] «^^^^:7t3: y — 6 i {JU^-f-s^^i^ K^/i^:;??^— if^i^^^ 

mcx^-yymm^n^ttio mm^ik(Dy^U'^y:f^mmm2 6mm<D:)jm^x'o 
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^1 8 





Control 






f-yzf^m (%) 


99. 8 


98.6 


94. 7 


f^^3^^7Ve^— (Kwh/ton) 


2560 


1800 


1840 




7.92 


8.21 


6. 95 


JtlS^5t$ (kPa-mVg) 


1. 35 


1.41 


1. 21 
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Control 






Ka -Iffi 


20. 1 


17. 7 


17. 7 


*t51Il3l^(%) 


45. 7 


47. 6 


47. 3 




1.20 


0. 73 


0. 84 



^2 0 



e#.S8 6. CSF i:^-i~7^^T:y->3 lyy^-'-y V —^:^) =4 10ml 





Control 






P F I (rev) 


2, 600 


2,200 


2, 200 




9.4 


9. 5 


8.5 


(km) 


8. 62 


8. 63 


7. 34 


(kPa-raVg) 


6. 76 


7. 63 


7. 54 


»Jff 5i ^ (logT) 


2.31 


2. 33 


2. 19 



?^) Control f*m^%^a?rfT:b>fe;6^ofc7K:*f^s/:7'MS(cJ; 



mndMMm2 2 {3:;^L:^c?i^K^^fe(^4^-T?^bfc:7'^;^ 5: KpGPCDHl^ 

(CMC) ^j^^ttSraO^Lfco ^(O^^. 



61 



wo 03/070940 



PCT/JP03/02058 



*2 1 





Control 






^^/IT'ltX^ (%) 


99. 8 


98. 5 


94. 7 


^f||;n^./l.df^— (Kwh/ton) 


2560 


1860 


1840 


Jt5li^3St$(mN-inVg) 


7. 92 


8.06 


6.95 


)tfife^5fi$(kPa-niVg) 


1. 35 


1.43 


1. 21 
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m2 2 





Control 








20. 1 


18.2 


17. 7 




45.7 


47. 1 


47. 3 




1. 20 


0. 93 


0. 84 



*2 3 



afeS8 6. CSF {:fy'ry^^Tl^->3 -yy^—-:^ V —^^) = 4 1 0 m 1 





Control 






P F I (rev) 


2, 600 


2,400 


2, 200 


it^m^^ (mN-mVg) 


9. 4 


9. 3 


8. 5 


mm-§: (km) 


8. 62 


8. 58 


7.34 


^«g^3S$(kPa-mVg) 


6. 76 


7. 63 


7. 54 


»^3t$(logT) 


2. 31 


2. 31 


2. 19 



m Control \,^'!^^m^m^nt>fiif)^^fz.ifM'^^y':^Wm\^i:.^ ^<;v-zfi^ 



tul5ll»J2 2(:::^b:rcff^K^m&c^>t'-t?^U:rc:/^;^ 5 KpGPCDHI ^ 
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MMm 2 0 X-j^M Vti pGPPCEGS AM\Z.^x.XMW^^^^^f^o ^htl 

(CMC) ^Mf^^^M^^^fCo ^(D'^^. 03fe^-ffl 

m t }tm b T ^ >- K ^/i^:* -r—'^f^^7i>m 2 0 %m\ ^ t^x v ^ -5 mn^^i^^"^^ 

imMme 0] m^m^^-:7r ^ y — 5 (cMi-^^v Ki^/v;*;-^— e^^tt^jcpfij 
^»J5 9|Ji<J:t)51^Ufc^:$^)l?^^7T5 y - 5 tsimi-^^^^^' K^5^/^:*■:^- 
ix:/^milrbfc„ 

^2 4 





Control 








99.8 


98. 2 


94. 7 


^131^^- /V^— (Kwh/ton) 


2560 


1910 


1840 


Jt§l^§S$(mN-mVg) 


7. 92 


8. 05 


6. 95 


(kPa-mVg) 


1. 35 


1. 34 


1.21 
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^2 5 





Control 








20. 1 


17. 9 


17. 7 




45. 7 


46. 8 


47. 3 




1.20 


0. 95 


0.84 



^2 6 



S-fe^Se, CSF {iJ-T'f-CT^yi^s ^yy^—y ])—^^) = 4 1 0 m 1 





Control 






P F I (rev) 


2, 600 


2, 300 


2, 200 


J;b5l^5S$ (mN-mVg) 


9.4 


9.4 


8.5 


(km) 


8. 62 


8. 55 


7. 34 


^|gi^3i^(kPa-mVg) 


6. 76 


7. 36 


7. 54 
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2. 31 


2. 26 


2. 19 



m) Control i-iU^m^m^nt>fj:t^<^tL7^U^iy:^^mi^^'0 y-^^i^y'i^ 



B&|BllJfe^nj2 2lC^Lfcff^ir^^^(Of -e^Uf-:?'^;^^ KpGPCDHl^ 

fcj^mm^w^Mmm2 3mm(D:)7m^x^m^\^. mmm^m^^i^mui^. 

;f7/V'7K^iXp« ^/Hr/l^n— ;^ (CMC) ^M^^^Bl'^l^t^-o 't<Dl^^. 
^2 7 
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Control 






^^yyi^^m (%) 


99.8 


98. 1 


94. 7 


^^zj^^jU^— (Kwh/ton) 


2560 


1860 


1840 


it?l^^$(niN-mVg) 


7.92 


7. 98 


6.95 


J:blfe^5i$ (kPa-mVg) 


1. 35 


1. 36 


1. 21 



^28 





Control 






mm^ Ka fiB 


20. 1 


18. 1 


17. 7 




45. 7 


46. 7 


47. 3 




1.20 


0. 86 


0. 84 



m2 9 
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m 
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e^^8 6. CSF ri^i^B iyy<—y V —^-:^) = 4 1 0 m 1 





Control 






P F I (rev) 


2, 600 


2, 200 


2, 200 




9.4 


9.6 


8. 5 


mmS: (km) 


8. 62 


8. 44 


7. 34 


(kPa-mVg) 


6. 76 


7. 45 


7. 54 


mmi^^ (logT) 


2. 31 


2. 25 


2. 19 



Control (i^^i^MS^ff ^P^^^ii^ofc/K^t^^.yT'^Sl-J^ t)^'?/l-:7'v' 



[IIJS^J 6 9] -fe C2 tf t K t3 y if 

1 . m\^m(omm 

^xiyfUr—y^'f^ Y'^^'r—'^Wi'^<om%n.'d^(Oi. 5 {Ji^rofco 0.67mM -^^jJ' n 
n y'^y — /v^ K:7 3iy— /V (v^i/^^fcii). 3. 33mM -fen li';^-— (li:*:^^^ 
^5^^#%h^). pH5, 250mM (^I^^^»f^^^tb-?'tL 250ul, lOOul. lOOul trfM 
'a'b^^l^tc::^;^?^50ul Sri^jDb. 3 7 °CiCTSJiS ^^fc K^SWit^^^s v?J^ 
n^aiZ-zl^-Y Y y J — ;v (omi^'^'^Wi^ 550nm (^/V^^^m 
3965L/mol/cm) {^*5tt5S^^^ (^SSft 1 c m) ^iS^StfcM^ Ufdo -fe n If :^ 
— jj'.T't Kn^^-:! — -fe'(D?S'l4W4l-ov^-r{*_h|5co^#-e 1 5>F^(j: lumol (^>?^ 
n P 731/— /l^^:/ K>^3iy — /WSr^^iJ^^iirS^^fl:^ lunit h : U) ^ 

2. m^mM<z)il^ (1) 

i?^M&^jES^Wi5^7:7 h^-^/l^y 5/^-^— # 8.5. fi-fe^ 46. 0%) 1.0%. 
Y:y 1.0%, MgS04-7H20 0.005%. KH2PO4 0.15%. ^r^^^'^WM. 20ppb ^^tf?^ 
^ttife (pH5.0) lOOml ^ SOOml ^H:^:7 7;^=i{-^t). ^^^Ufc^. 121*'C-e 

i5^FHmMI^0Uf-o y • mjv::^^-:^ I F04 9 1 rtsic^Si^:? 

m^b. 27'CT-lH]^MMi#* bfc (Mils 25mm. 120t£m/5^)o t$**^T=^> 
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(lo.ooorpmxio ^) UTJ§«±m^5)-^ b^ ±^i^^-:^y'\^ y^vi^-i— 

-^T^h F^y•^-if?^tt^*^ ^^mir^ 72 B#r«im-e 0.06 U/ml T^feofCo 

3. m.mmm(Dmm (2) 

T '>^fpt*^#tt]K) 1. 0%.^^ hl^l. 0%. 0. 005%.KH2P04 0. 15%. 

5: l^i^m^ 20ppb ^-^tf (pH5. O) 100ml ^ 500ml ^H:^ :7 ^ ^ =i 

^^^bfc^. I2rc-e I5r9-F^^^i^^bfc„ rtiteiay^^:^ ♦ t^^^ 

IFO4917tS|c^e:&:?^0L. 27'CT'lHl^Ml[Jt^ Ufc C^*! 25mm. 120 
/'^)o i#^J^T=^s :^^il>:$>il (10,OOOrpmX10 5» UTJ§#±^5r5>il -fen 

mm±m^(D-^^^'^—^y'^ Kny-:^— fe'?S'l4fi.i#aM*^#72H#r^m-eo.07 

U/ml -efeofeo 

4. -featf;^-><.7^t Kn>/-:J — -^(DJWM ( 1 ) 

(20, OOOrpmXlO^) {CTlHilX Ufd^. 20mM y (pH6. O) (Cl^^Uf^o 

#btbfcm^^?^tc:oV>-C. IMiK^^-g-tP 20mM P (pH6. 0) -C^p^ 

'fkb:^ Resource 15PHE (it^ 1. 6X3cm. Amasham ^ffiV^Tj^zKiJ^ b 

^^M^^fijIt^itS 1 M~ OM ^-e©itS<^@aT' 20mM y (pH6. 0) 

-C^mUs 9ml-ro^®U. ^tt®:$>Sr#fCo ^ b lOOmM i^'ft:-^ h 

y A ^^-g-t? 20mM y (pH6.0) -tf^plt-ftUfc HiLoad26/60Superdex200 

2. 6 X 60 cm. Amasham ^tU) ffi V ^ T <5^/V^iii§ i^t:r-^hi^'^:7^— ^^TofCo 
^fgjg 1. 5inl/min l?ff 3ml -f O:^-® bStt®5>^#f-o 

r (D®5>Sr^ie>> 20mM y :yi^wmm (pH6. 0) trspiJ'fl:: bfd PORos HQ (H:^ 4. 6 

xiocm. ABi ^±m) ^m^^r-( h ^^"7^ ^ —^noit. m.mm^ 
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tt 10. SU/mg -CfeofCo 

^/V:;{7>':Ki^K<Sr3^'L^5>il (20, OOOrpmX lO ^) "Cl^^Lfc^. iit^^^^iSiM 

y V^^®?^ (pH6. 0) -eq^^^'fbbfc Resource 15PHE (itM 1.6X3cm, Amasham 

®*®:9-^^^^t^lM~0M^-T?O^i^4ggH-e20niM y ^^m^®^ (pH6.0) til 
Tl^tBb. 9ml -fo 5^111 f&telli^^^^irco r<^pj^^^ lOOmM^e^fk-^ b 
y [>A^-^tf 20mM ]) l^^MW^^ (pH6. 0) -l?2iz:;f|§^l^ bfc HiLoad26/60 Superdex200 
( 2. 6 X 60cm> Amasham tt^) ^ ffi V ^ T 'J^/Vtti^ iJ'n-^hi/^^-l'—^fTofCo 
gfSit 1.5ml/min -efTV\ 3ml -fo^^lll b^i4H5^lcr#fc„ r OM^^^^i?). 20mM 
V l^M^^^ (pH6. 0) ■T?^|&'ft;b/c: monoQ HR 5/5 (itt^ 0. 5 X 5cm. Am a s y 
am|±^) ^ffiV^T-f ci-^ b :i^^^:7^— ^trofco S^^M^^OM— 

0. 4M * -^(Dm^^mx-Mih-r hv ^-^t^mmwrn^xmrn imi -r-D^m 

tfcfi 10. 5U/mg -efeo fCo 

S it^S^^ T ^ 5=--^ ^ ^ >S V ^ fc a^^mm :t j; ^ -fe /V a — 
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m ^ <^ m 

(a) BUlSDNA. Xi^i 
( b ) ttllED N A ^ >^ t3 -^S-i* ^ S D N A ^Jt ^ D N A ^ 

mm^x ?)-fe/vt3— ;^^^PP^^5t'fe^<^T^^^-fei/;^RNA;as>^^-r5 J; 5 

DNAif^T-t-^-^^tL-CV^a. m^^DNA. 

P tf:^t: Kn^—- if I , irc3 t^-:*-b: Ka ^ II, ;^3>j^^*:7T ^ V — 6 1 \^ 

3. -fa ^^.T't KD-i^-:J — -ifst'fe^^i^. eAT<Z> (a) ~ (c) (D\^-Tfl 

(a) ia>?iJ#-§-lXf*3-C^$tb5:^S@a^iJo 

(b) (a) (Dm.mumt^^miiM.^un^^-t^m.mumt:^ v v i/v?^^/ h 

/^^-f^t:-|r-^y^^^y y^Xb. ;&^0-fe d If ^^-t" t: Ki^-J^-:? — "^W^^^^^ 
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4. -Ircr lf:^t Kd^— if I it^^Ji^. ^T(D (a) ~ (c) (^V^-ftbd^Oi^ 

(b) (a) <^:^SBH^iJ^+S«6<J)^C:^*IB^J^^i-Sit*ia^iJ^:^ l^i;>=^l^Y 

(c) Sa^J#-^7. 9Xfil 1 l^*3V^T 1^U< (*mm^<^S^^5^^> gl^^ 
b < f*#;l!JP ^ ttf:ii^SSH^J35^ hfi:y). d^o-fe a If :^ t K n 7 —if I Jt^^^^^« 

5. -feci lf;e-t Kn 7— ^ II it^^Ji^. 1^T<D (a) ~ (c) (7)V^-f ^^J?»*<^^t 

( a ) sa^ij#-i- 1 4 -e^ ^ s :S*ia^iJo 

(b) (a) (Dm.m^ntn^mi:m.mmm^^ir^MMumt:^ by ^-s^c^vh 

(c) iB^J#-^l 4^^:*5V^-Cl^b< }*mM<^^^Ji^^^> «m^U<{i#SP 

(a) ~ (c) (D\i^^M^(Dm.mwM-^^t^w-m-^Mz.m^Mmm-7T — Q 
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(a) ia^j#-i-i 8 t?^$;h.5J^Kia^Jo 

(a) ~ (c) c^v^-rtl.;^>^<^itSiH^|J^'atpmgt$ttfc;®^^?#i^7T 5 y - 1 

( a ) iE^J#-^ 2 0 -e* $ tt 6 :SSiH3?!lo 

( b ) ( a ) (DifeSSa^iJ ^ ti^i6t)'fe4^Sia^iJ^^i-6:^*SB^J t:^hVi^'Jrj^i^h 

( c ) BH^j#-§- 2 0 {^:*3v^r 1 ^ b < nm^m(om.^ib^iK^. wwrn u < fi#*n 

( a ) gB^J#-i- 2 4 -e^ ^ ttSitSia^iio 

(b) (a) <Di^Sga^Ji^M6^^cCt^SiH^J^*-t-S:^SiB^JtX h V ^-i^nii^ h 

;^i^^i|.-[c-eyN^:7"y ^-rxb. -^^-Dm^^mmmy r ^ y-5j;ijsi-5^^K^/^ 

74 



wo 03/070940 



PCT/JP03/02058 



(b) (a) (Dm.mmmt^w^^^i^&nm^^-r^^&mmt:^ hvi^i^^:yh 

( c ) ia^iJ#-^ 2 8 id^sv^T 1 ^ b < \iMWim(r:>M.mii^tK^. WW^ b < \t¥sM 

— ^'^^^tt § ^^-^ ^ ^ ^ =1 - K -r 5 i^Sia^iJo 

10. =t y . t/U'^^i? (Coriolus hirsutus) 32: f i ::7 r ^ 
^zr.'T - ^ D y;^^y (Phanerochaete chrysosporium) "Cfc-S^ ft^^ 1 ~ 

11. U;*-^;^ . t/v;=«.i5^;^T*fe5. 1 ~ 1 0 (Z>V^-ri^:6^ 
i:«{ctBgj(^:^feo 

1 2. W^3®i~i 1 (DV^-fi^^^l^^^:|3m(^):3^fe{^:J:o•r#b^^S7^:*t^5/ 

1 3. m^mi 2}^:|Bm<^/^:#^^x>^trffiv^fc/■«/v:7'(^M3t^feo 
1 4. If ^3^1 3{;di5«(D:3^fe(::J;o-C#e>tt5/-?yv>^o 
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SEQUENCE LISTING 



<110> OJI PAPER CO. , LTD, 

<120> Cellulolytic enzyme and use thereof 

<130> PH-1724-PCT 

<160> 52 

<170> Patentin Ver. 3. 1 

<210> 1 

<211> 3420 

<212> DNA 

<213> Coriolus hirsutus 
<220> 

<223> Inventor: Akira, Tsukamoto ; Seiji, Nakagame ; Mari, Kabuto ; 
Jun Sugiura ; Hisako Sakaguchi ; Atsushi Furujyo 

<400> 1 

catgtcctgt cggctccttg aatgctcggg tctttctcgc gataccgaag tgctgggcaa 60 

cccggggacg cgtataaagt ccaaaaaatc ggtctttgac ggtgagcgcg acactacgac 120 

tgcccgccat gaagttcaag agtctcctgt tgtccgtgtt gccgttggtc ggctctggta 180 

tgttgcggcc ttccatccga caccgagacg agacgctgac agtaacacgc cacgaccagt 240 

ctactcccag gtcgccgcac cctaccagga cgccggcaac ggcttcgtct ttgacggtgt 300 

cactgatcca gtgcatagcg tcacgtatgg aatcgtcctc cctcaggcgg cctccagctc 360 
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ggagttcatt ggcgagatcg tcgcgccaaa cgacgcacaa tggatcggtt tggctcttgg 420 
aggagccatg atcggcgacc tgcttctcgt cgcatggcca tatgagaaca aaattatttt 480 
ctcccctcgc tacgcgacgt gagtatatgc tgttacatgt atgcagacgc tacgggctaa 540 
atacgccaat ctcacagcgg gtacacgctg ccggcggtct acgaaggccc aaccattacc 600 
acactcccgt ccagttcgat caactcgacg cactggaagt tcgtgttccg ctgccagaac 660 
tgcacatgtg cgtacctcac attacgtatg acgtctccaa ctaaacctct tcacagcctg 720 
ggatggcgga agcattgacc cctccggcac tggcgtcttc gcgtgggcgt actcgaacgt 780 
cgcagtagat acccccgccg atcccaacag cagcttcgcc gagcacaccg actgtaagcg 840 
atcatctctg aaccatggta ctgaatcact catggtatat cgcagtcggc ttcttcggcg 900 
tcaacttccc cgatgctcag aactcgaact accaaagcta cctccagggc aacgccggca 960 
ctccccctcc cacatccgtc cctagcggcc cttccagcac tacgactact actggtccta 1020 
cggcaaccgt gagggcttcc acttcgctgt gcaggacgtt gctaacggtc tgtacaggct 1080 
acgccgtttg actacatcgt cgttggtgcc ggcccaggtg gtctcatcgc tgccgatcgc 1140 
ttgtcggagg cgggcaagaa ggtccttctt cttgagcgtg gtggaccttc gactgcagag 1200 
accggcggca cttacgatgt cccatgggcc aagtccgcta acgtgagttg aatacccttg 1260 
aatcgataat gcgcacaccg actgactccc atccatggta gctcacaaaa ttcgatgtcc 1320 
cgggattgtt cgagacgctg ttcaccgaca cgaacccatt ctggtggtgc aagggtgggt 1380 
cggtttctgg aagcgcatgt caacgtcgct aagaaagcct tctagacacc aacttctttg 1440 
ctggatgcat tctcggtggc ggtaccacgg tcaacggagc gtaagtgcat tgactctgcc 1500 
gtgcccaagc agccctcctg acgacaatct acagtcttta ctggtacccc aacaacaatg 1560 
acttctccac cgccagcgga tggccgagca gctggaccaa ccaccagccg ttcaccaaca 1620 
agctgaagca gcgtctgccg agcacagacc acccctccac cgacggccag cgctacctcg 1680 
aacagtccgc gaacgtcgtc cagcagctgc tccagagcca gggctaccgg caggtcacga 1740 
tcaacgacga cccggactcc aaggaccacg tcttcggcta cagcgcgttt gacttcctca 1800 
acgggcagcg cgccggtccc gtcgcgacgt acttccagac cgcgctcgcg cgcaagaact 1860 
tcgtgtaccg cgacaacgtg ctcgtcacgc aggtcatccg caacggctcg acgatcacgg 1920 
gcgtgcgcac gaacgacctc accatcgggc ccgacggcat cgtgcccctc aacccgaacg 1980 
gccgcgtcat ccttgctggc ggctcgttcg ggaccccgcg catcctgttc caaagcggca 2040 
tcgggccgac ggacatgctc caggtcgtgc agggcaacgc gcaggccgcg gcgaacctgc 2100 
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ccccgcagaa 


ccagtggatc 


aacctcccgg 


tcggccaggc 


cgtgtctgac 


aacccgtcga 


2160 


tcaacgtgag 


tgacgctgca 


tacgcgttca 


agcccgccgg 


cctgaggctg 


acatggctcg 


2220 


tagttggtct 


tcactcaccc 


gagcatcgac 


gcgtacgaca 


actgggcgac 


cgtatggtcg 


2280 


aacccaaggc 


aggcggacgc 


tcagcagtac 


ctgcagagcc 


gctccggcgt 


gttggcgggc 


2340 


gcgtccccga 


agtacgttcg 


acatcgcgcc 


tggagtcttg 


caggtgtctg 


accagtcctc 


2400 


tctacaggct 


gaacttctgg 


agggcctacg 


gcggcagtga 


cggtatcacc 


cgctacgtat 


2460 


gtctatgttc 


gtcttgatct 


ccggtgctac 


gacctgacat 


tggccgtagg 


cgcaaggaac 


2520 


tgtccgtcct 


ggcgcagcat 


ccgtgaacac 


ctccgttgcg 


tacaacgcga 


gccagatctt 


2580 


cacgatcacc 


ctctacctgt 


gggtaccagc 


ccgaccgtat 


gtggactgtg 


cagctaaccg 


2640 


tgcaccacta 


caggtccaac 


ggtatccagt 


cgcgcggtcg 


catcggcgtg 


gacgccgccc 


2700 


tgaacgcgaa 


ggcgctcgtc 


aacccctggc 


tcaccaacgc 


cgtcgacaag 


acgatcctgc 


2760 


tgcaggccct 


gcacgacgtc 


gtctccacac 


tgaataacgg 


taaggccact 


tctccgtacc 


2820 


tgcctgcgcg 


cgcgccgctc 


atgcctctcc 


ttcctccagt 


ccaaggcctg 


acgatgatca 


2880 


cccccgacca 


caccatgacg 


atcgagcagt 


acgtcgacgc 


ctacgacccg 


gtgagtcccg 


2940 


cccgcagcat 


cccggcgaaa 


taaaaaacgg 


acgctgacgc 


ccccgtccca 


cgcaggcgac 


3000 


gatgtgctcc 


aaccactggg 


tgggcgccgc 


gaagatcggc 


acaagcccgt 


ccacggccgt 


3060 


cgtcgacgag 


aacgcgaagg 


tgttcaacac 


ggacaacctg 


gtacgtttcc 


ctgccctttt 


3120 


tcttcccgtg 


ccctccgctg 


acgcggcctt 


cctgcagttc 


atcgtcgatg 


cgtccatcat 


3180 


cccgtctctg 


ccggtcggga 


acccgcaggg 


cctgctcatg 


tctgcggccg 


agcaggccgt 




gtcgaagatc 


ctcgcgctcg 


ccggaggacc 


gtgaggcagg 


gggttcaaaa 


gcatttggag 


3300 


cgctgctatg 


gtagaccatg 


aagcgggatg 


ggtcctgtcg 


atatgagaca 


cgatgtatat 


3360 


attatatatt 


ctgcacggtt 


ttcttcttcc 


tggaagcctg 


atgaggctct 


cgacgtgcca 


3420 



<210> 2 
<211> 768 
<212> PRT 

<213> Coriolus hirsutus 
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<400> 2 

Met Lys Phe Lys Ser Leu Leu Leu Ser Val Leu Pro Leu Val Gly Ser 
15 10 15 

Val Tyr Ser Gin Val Ala Ala Pro Tyr Gin Asp Ala Gly Asn Gly Phe 
20 25 30 

Val Phe Asp Gly Val Thr Asp Pro Val His Ser Val Thr Tyr Gly He 
35 40 45 

Val Leu Pro Gin Ala Ala Ser Ser Ser Glu Phe He Gly Glu He Val 
50 55 60 

Ala Pro Asn Asp Ala Gin Trp He Gly Leu Ala Leu Gly Gly Ala Met 
65 70 75 80 

He Gly Asp Leu Leu Leu Val Ala Trp Pro Tyr Glu Asn Lys He He 

85 90 95 

Phe Ser Pro Arg Tyr Ala Thr Gly Tyr Thr Leu Pro Ala Val Tyr Glu 
100 105 110 

Gly Pro Thr He Thr Thr Leu Pro Ser Ser Ser He Asn Ser Thr His 
115 120 125 

Trp Lys Phe Val Phe Arg Cys Gin Asn Cys Thr Ser Trp Asp Gly Gly 
130 135 140 



Ser He Asp Pro Ser Gly Thr Gly Val Phe Ala Trp Ala Tyr Ser Asn 
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145 150 155 160 

Val Ala Val Asp Thr Pro Ala Asp Pro Asn Ser Ser Phe Ala Glu His 
165 170 175 

Thr Asp Phe Gly Phe Phe Gly Val Asn Phe Pro Asp Ala Gin Asn Ser 
180 185 190 

Asn Tyr Gin Ser Tyr Leu Gin Gly Asn Ala Gly Thr Pro Pro Pro Thr 
195 200 205 

Ser Val Pro Ser Gly Pro Ser Ser Thr Thr Thr Thr Thr Gly Pro Thr 
210 215 220 

Ala Thr Ala Thr Pro Phe Asp Tyr He Val Val Gly Ala Gly Pro Gly 
225 230 235 240 

Gly Leu He Ala Ala Asp Arg Leu Ser Glu Ala Gly Lys Lys Val Leu 
245 250 255 

Leu Leu Glu Arg Gly Gly Pro Ser Thr Ala Glu Thr Gly Gly Thr Tyr 
260 265 270 

Asp Val Pro Trp Ala Lys Ser Ala Asn Leu Thr Lys Phe Asp Val Pro 
275 280 285 

Gly Leu Phe Glu Thr Leu Phe Thr Asp Thr Asn Pro Phe Trp Trp Cys 
290 295 300 
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Lys Asp Thr Asn Phe Phe Ala Gly Cys He Leu Gly Gly Gly Thr Thr 
305 310 315 320 

Val Asn Gly Ala Leu Tyr Trp Tyr Pro Asn Asn Asn Asp Phe Ser Thr 
325 330 335 

Ala Ser Gly Trp Pro Ser Ser Trp Thr Asn His Gin Pro Phe Thr Asn 
340 345 350 

Lys Leu Lys Gin Arg Leu Pro Ser Thr Asp His Pro Ser Thr Asp Gly 
355 360 365 

Gin Arg Tyr Leu Glu Gin Ser Ala Asn Val Val Gin Gin Leu Leu Gin 
370 375 380 

Ser Gin Gly Tyr Arg Gin Val Thr He Asn Asp Asp Pro Asp Ser Lys 
385 390 395 400 

Asp His Val Phe Gly Tyr Ser Ala Phe Asp Phe Leu Asn Gly Gin Arg 
405 410 415 

Ala Gly Pro Val Ala Thr Tyr Phe Gin Thr Ala Leu Ala Arg Lys Asn 
420 425 430 

Phe Val Tyr Arg Asp Asn Val Leu Val Thr Gin Val He Arg Asn Gly 
435 440 445 



Ser Thr He Thr Gly Val Arg Thr Asn Asp Leu Thr He Gly Pro Asp 
450 455 460 
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Gly He Val Pro Leu Asn Pro Asn Gly Arg Val He Leu Ala Gly Gly 
465 470 475 480 

Ser Phe Gly Thr Pro Arg He Leu Phe Gin Ser Gly He Gly Pro Thr 
485 490 495 

Asp Met Leu Gin Val Val Gin Gly Asn Ala Gin Ala Ala Ala Asn Leu 
500 505 510 

Pro Pro Gin Asn Gin Trp He Asn Leu Pro Val Gly Gin Ala Val Ser 
515 520 525 

Asp Asn Pro Ser He Asn Leu Val Phe Thr His Pro Ser He Asp Ala 
530 535 540 

Tyr Asp Asn Trp Ala Thr Val Trp Ser Asn Pro Arg Gin Ala Asp Ala 
545 550 555 560 

Gin Gin Tyr Leu Gin Ser Arg Ser Gly Val Leu Ala Gly Ala Ser Pro 
565 570 575 

Lys Leu Asn Phe Trp Arg Ala Tyr Gly Gly Ser Asp Gly He Thr Arg 
580 585 590 

Tyr Ala Gin Gly Thr Val Arg Pro Gly Ala Ala Ser Val Asn Thr Ser 
595 600 605 



Val Ala Tyr Asn Ala Ser Gin He Phe Thr He Thr Leu Tyr Leu Ser 
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610 615 620 

Asn Gly He Gin Ser Arg Gly Arg He Gly Val Asp Ala Ala Leu Asn 
625 630 635 640 

Ala Lys Ala Leu Val Asn Pro Trp Leu Thr Asn Ala Val Asp Lys Thr 
645 650 655 

He Leu Leu Gin Ala Leu His Asp Val Val Ser Thr Leu Asn Asn Val 
660 665 670 

Gin Gly Leu Thr Met He Thr Pro Asp His Thr Met Thr He Glu Gin 
675 680 685 

Tyr Val Asp Ala Tyr Asp Pro Ala Thr Met Cys Ser Asn His Trp Val 
690 695 700 

Gly Ala Ala Lys He Gly Thr Ser Pro Ser Thr Ala Val Val Asp Glu 
705 710 715 720 

Asn Ala Lys Val Phe Asn Thr Asp Asn Leu Phe He Val Asp Ala Ser 
725 730 735 

He He Pro Ser Leu Pro Val Gly Asn Pro Gin Gly Leu Leu Met Ser 
740 745 750 

Ala Ala Glu Gin Ala Val Ser Lys He Leu Ala Leu Ala Gly Gly Pro 
755 760 765 
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<210> 3 
<211> 3480 
<212> DNA 

<213> Coriolus hirsutus 



<400> 3 



a cfc* CFO erf* or 




CAwl> W b& ^ V> W 1« 


catfftcctfft 


cssctccttfi 


aatgctcggg 


60 


+ r* + "i"f"<^'hr'0'p 


p'P"h Picr ^PiFi 0" 


"h erct crfiTEf caa 


^ ^ o & o 


cgtataaagt 


ccaaaaaatg 


120 






acactacErac 


cgcccgcca't 


eaaectcaas 


agcctcctgt 


180 




fif p p 0*+ + orcri" c 


er c "fc c t ET e "t a 


"t fft "t fit c a ere c 


ttctatctga 


catcgagacg 


240 




PI cf+pi pan 


cac&aacas^'t 


ctacccccas 


fftcffccficcac 

V %ir 


cctaccagga 


300 


r* OTT* P'crp fi a r* 




■tteracerert et 


cactgaccca 


fftffcatagcg 


tcacctatgg 


360 




p p "h p a p'CP crcr 


cc"tccafirc"tc 


ffeafft'tcat't 


erffCffaficatcg 


tcgcgccaaa 


420 






tfffirctcttfffi 


aggagccatg 


atcggcgacc 


tgcttctcgt 


480 


w g w«»A V g ^ w ^^ w 


tatgagaaca 


aaatcatttt 


ctcccctcgc 


tacgcgacgt 


gagtatatgc 


540 


tgttacatgc 


atgcagacgc 


tcffffsffctaa 

W 'W w ^«*-wv 


atacgccaat 


attacagcgg 


gtacaccctg 


600 


ccggcggtct 


acgacggccc 


aaccattacc 


acactcccgt 


ccagttcggt 


caactcgacg 


660 


cactggaagt 


tcgtgtttcg 


ctgccagaac 


tgcacatgtg 


cgxacc tcac 


ax bxcg LdCg 




acgtctccaa 


ctaaacctct 


tcacagcctg 


ggatggcgga 


agcattgacc 


cctccggcac 


780 


tggcgtcttc 


gcgtgggcgt 


actcgaacgt 


cgcagttgat 


acccccgccg 


atcccaacag 


840 


cagcttcgcc 


gagcacaccg 


actgtaagca 


atcatctctt 


aatcccggtg 


ccgaatcact 


900 


catggtatat 


cgcagtcggc 


ttcttcggcg 


tcaacttccc 


cgatgctcag 


aactcgaact 


960 


accaaaacta 


cctccagggc 


aacgccggca 


ccccccctcc 


cacgtccgtc 


cctagcggcc 


1020 


cttccagcac 


tacgactact 


actggtccta 


cggcaactgt 


gagcgcttcc 


acttcactgt 


1080 


gcagaacgtc 


gctaactttc 


tgtataggct 


acgccgtttg 


actacatcgt 


cgttggtgcc 


1140 


ggcccaggtg gtctcatcgc 


tgccgatcgc 


ctgtcggagg 


cgggcaagaa 


ggttcttctt 


1200 


cttgagcgtg gtggaccttc 


gacagcagag 


accggcggca 


cttacgatgc 


cccatgggcc 


1260 


aagtccgcta acgtgagttg 


aatacccttg 


aatcgataat 


gcgcacaccg 


actgactccc 


1320 
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atccatggta 


gctcacaaaa 


ttcgatgtcc 


cgggattgtt 


cgagacgctg 


ttcaccgaca 


1380 


cgaacccatt 


ctggtggtgc 


aagggtgggt 


cggtttctgg 


aagcgcatgt 


caacgtcgct 


1440 


gagaaagcgt 


tctagatacc 


aacttctttg 


ctggatgcat 


tctcggtggc 


ggtaccacgg 


1500 


tcaacggagc 


gtaagtgcat 


cgactctgcc 


gtgtccaagc 


agtcctccta 


acgacaatct 


1560 


acagtcttta 


ctggtacccc 


aacaacaatg 


acttctccac 


ggccagcgga 


tggccgagca 


1620 


gctgggccaa 


ccaccagccg 


ttcaccagca 


agctgaagca 


gcgtctgccg 


agcacagacc 


1680 


acccctccac 


cgacggccag 


cgctacctcg 


aacagtccgc 


gaacgtcgtc 


cagcagctgc 


1740 


ttcaaagcca 


gggctaccgg 


caggtcacga 


tcaacgacga 


cccggactcc 


aaggaccacg 


1800 


tcttcggcta 


cagcgcgttc 


gacttcctca 


acgggcagcg 


cgccggcccc 


gttgcgacgt 


1860 


acttccagac 


cgcgctcgcg 


cgcaagaact 


tcgtgtaccg 


cgacaacgtg 


ctcgtcacgc 


1920 


aggtcatccg 


caacggctcg 


acgatcaccg 


gcgtgcgcac 


gaacgacctc 


accatcgggc 


1980 


ccgacggcat 


cgtgcccctc 


aacccgaacg 


gccgcgtcat 


cctcgctggc 


ggctcgttcg 


2040 


ggaccccgcg 


catcctgttc 


caaagcggca 


tcgggccgac 


ggacatgctc 


caggtcgtgc 


2100 


SLgggcaacgc 


gcaggctgcg 


gcgaacctgc 


ccccgcagag 


ccagtggatc 


gacctcccgg 


2160 


tcggccaggc 


cgtgtctgac 


aacccgtcga 


tcaacgtgag 


tgacgctgta 


tacgtgctct 


2220 


agcccgccgg 


cctgaggctg 


acatggctcg 


tagttggtct 


tcacgcaccc 


gagcatcgac 


2280 


gcgtacgaca 


actgggccac 


cgtgtggtcg 


aaccccaggc 


aggcggacgc 


tcagcagtat 


2340 


ctgcagagcc 


gctccggcgt 


gttggcgggc 


gcgtccccaa 


agtacgttcg 


acatcgtgtc 


2400 


cggagtcttg 


caggtgtctg 


accagtcctc 


tctacaggct 


gaacttctgg 


agggcctacg 


2460 


gcggcagtga 


cggcatcacc 


cgctacgtat 


gtctatgtcc 


gtcttcatca 


atggaaccgc 


2520 


gatctgacat 


tatccgtagg 


cgcaaggaac 


cgtccgtcct 


ggcgcagcat 


ccgtgaacac 


2580 


ctccgttgcg 


tacaacgcga 


gccagatctt 


cacgatcacc 


ctctacctgt 


gggtaccaac 


2640 


ccggtcgtat 


gtataccgtg 


cagctgaccg 


tgcgccacca 


caggtccaac 


ggtatccagt 


2700 


cgcgcggtcg 


cattggtgtg 


gacgccgccc 


tgaacgcgaa 


ggcgctcgtc 


aacccctggc 


2760 


tcaccaacgc 


cgtcgacaag 


acgatcctgc 


tgcaggccct 


gcacgacgtc 


gtctccacac 


2820 


tgaacaacgg 


taaggccgcc 


cc taca Lgcc 


r\ fr <^ CT Ct f* FT 

CgCCLgCgCg 


f> tT f\ F\ n F\ "T* *a 

cgccgc ucax* 


gccgcxccx \» 




cctccagtcc 


aaggcctgac 


gatgatcacc 


cccgaccaca 


ccatgacgat 


cgagcagtac 


2940 


gtcgacgcct 


acgacccggt 


gagtcccgtc 


cgcagcatcc 


ccgcaaaaga 


aaaaaaacga 


3000 


acgctgacgc 


ccccgtccca 


cgcaggcgac 


gatgtgctcc 


aaccactggg 


tgggcgccgc 


3060 
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gaagatcggc acgagcccgt ccacggccgt 
ggacaacctg gtgcgttccc cttcgttatg 
tgacaggatc gacgtttctg catcgcagtt 
gccggtcggg aacccgcagg ggttgctcat 
cctcgcgctc gccggaggac cgtgagggag 
ggtggaccct gaagcgggat gggttctgtc 
gcatgaattt cttcttcctg cagcctaatg 



cgtcgacgag 


aacgcgaagg 


tgttcaacac 


3120 


taactcacca 


cctcccctgg 


ccaccgccgc 


3180 


catcgtcgac 


gcgtccatca 


tcccgtctct 


3240 


gtccgcggcc 


gagcaggccg 




00\J\J 


ggggttcaaa 


agcctttgga 


gcgctgctat 


3360 


gatatgagac 


acgatgtaat 


attatattct 


3420 


cggactgtct 


ctcgatgtgc 


taacgagagc 


3480 



<210> 4 
<211> 768 
<212> PRT 

<213> Coriolus hirsutus 
<400> 4 

Met Lys Leu Lys Ser Leu Leu Leu Ser Val Leu Pro Leu Val Gly Ser 
15 10 15 

Val Tyr Pro Gin Val Ala Ala Pro Tyr Gin Asp Ala Gly Asn Gly Phe 
20 25 30 

Val Phe Asp Gly Val Thr Asp Pro Val His Ser Val Thr Tyr Gly He 
35 40 45 

Val Leu Pro Gin Ala Ala Ser Ser Ser Glu Phe He Gly Glu He Val 
50 55 60 

Ala Pro Asn Asp Ala Gin Trp He Gly Leu Ala Leu Gly Gly Ala Met 

65 70 75 80 
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He Gly Asp Leu Leu Leu Val Ala Trp Pro Tyr Glu Asn Lys He He 

85 90 95 

Phe Ser Pro Arg Tyr Ala Thr Gly Tyr Thr Leu Pro Ala Val Tyr Asp 
100 105 110 

Gly Pro Thr He Thr Thr Leu Pro Ser Ser Ser Val Asn Ser Thr His 
115 120 125 

Trp Lys Phe Val Phe Arg Cys Gin Asn Cys Thr Ser Trp Asp Gly Gly 
130 135 140 

Ser He Asp Pro Ser Gly Thr Gly Val Phe Ala Trp Ala Tyr Ser Asn 
145 150 155 160 

Val Ala Val Asp Thr Pro Ala Asp Pro Asn Ser Ser Phe Ala Glu His 
165 170 175 

Thr Asp Phe Gly Phe Phe Gly Val Asn Phe Pro Asp Ala Gin Asn Ser 
180 185 190 

Asn Tyr Gin Asn Tyr Leu Gin Gly Asn Ala Gly Thr Pro Pro Pro Thr 
195 200 205 

Ser Val Pro Ser Gly Pro Ser Ser Thr Thr Thr Thr Thr Gly Pro Thr 
210 215 220 

Ala Thr Ala Thr Pro Phe Asp Tyr lie Val Val Gly Ala Gly Pro Gly 
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225 230 235 240 

Gly Leu lie Ala Ala Asp Arg Leu Ser Glu Ala Gly Lys Lys Val Leu 
245 250 255 

Leu Leu Glu Arg Gly Gly Pro Ser Thr Ala Glu Thr Gly Gly Thr Tyr 
260 265 270 

Asp Ala Pro Trp Ala Lys Ser Ala Asn Leu Thr Lys Phe Asp Val Pro 

275 280 285 

Gly Leu Phe Glu Thr Leu Phe Thr Asp Thr Asn Pro Phe Trp Trp Cys 
290 295 300 

Lys Asp Thr Asn Phe Phe Ala Gly Cys lie Leu Gly Gly Gly Thr Thr 
305 310 315 320 

Val Asn Gly Ala Leu Tyr Trp Tyr Pro Asn Asn Asn Asp Phe Ser Thr 
325 330 335 

Ala Ser Gly Trp Pro Ser Ser Trp Ala Asn His Gin Pro Phe Thr Ser 
340 345 350 

Lys Leu Lys Gin Arg Leu Pro Ser Thr Asp His Pro Ser Thr Asp Gly 
355 360 365 

Gin Arg Tyr Leu Glu Gin Ser Ala Asn Val Val Gin Gin Leu Leu Gin 
370 375 380 
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Ser Gin Gly Tyr Arg Gin Val Thr He Asn Asp Asp Pro Asp Ser Lys 
385 390 395 400 

Asp His Val Phe Gly Tyr Ser Ala Phe Asp Phe Leu Asn Gly Gin Arg 
405 410 415 

Ala Gly Pro Val Ala Thr Tyr Phe Gin Thr Ala Leu Ala Arg Lys Asn 
420 425 430 

Phe Val Tyr Arg Asp Asn Val Leu Val Thr Gin Val He Arg Asn Gly 
435 440 445 

Ser Thr He Thr Gly. Val Arg Thr Asn Asp Leu Thr He Gly Pro Asp 
450 455 460 

Gly He Val Pro Leu Asn Pro Asn Gly Arg Val He Leu Ala Gly Gly 
465 470 475 480 

Ser Phe Gly Thr Pro Arg He Leu Phe Gin Ser Gly He Gly Pro Thr 
485 490 495 

Asp Met Leu Gin Val Val Gin Gly Asn Ala Gin Ala Ala Ala Asn Leu 
500 505 510 

Pro Pro Gin Ser Gin Trp He Asp Leu Pro Val Gly Gin Ala Val Ser 
515 520 525 



Asp Asn Pro Ser He Asn Leu Val Phe Thr His Pro Ser He Asp Ala 

530 535 540 
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Tyr Asp Asn Trp Ala Thr Val Trp Ser Asn Pro Arg Gin Ala Asp Ala 
545 550 555 560 

Gin Gin Tyr Leu Gin Ser Arg Ser Gly Val Leu Ala Gly Ala Ser Pro 
565 570 575 

Lys Leu Asn Phe Trp Arg Ala Tyr Gly Gly Ser Asp Gly He Thr Arg 
580 585 590 

Tyr Ala Gin Gly Thr Val Arg Pro Gly Ala Ala Ser Val Asn Thr Ser 
595 600 605 

Val Ala Tyr Asn Ala Ser Gin He Phe Thr He Thr Leu Tyr Leu Ser 
610 615 620 

Asn Gly He Gin Ser Arg Gly Arg He Gly Val Asp Ala Ala Leu Asn 
625 630 635 640 

Ala Lys Ala Leu Val Asn Pro Trp Leu Thr Asn Ala Val Asp Lys Thr 
645 650 655 

He Leu Leu Gin Ala Leu His Asp Val Val Ser Thr Leu Asn Asn Val 
660 665 670 

Gin Gly Leu Thr Met He Thr Pro Asp His Thr Met Thr He Glu Gin 
675 680 685 



Tyr Val Asp Ala Tyr Asp Pro Ala Thr Met Cys Ser Asn His Trp Val 
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690 695 700 

Gly Ala Ala Lys He Gly Thr Ser Pro Ser Thr Ala Val Val Asp Glu 
705 710 715 720 

Asn Ala Lys Val Phe Asn Thr Asp Asn Leu Phe He Val Asp Ala Ser 
725 730 735 

He He Pro Ser Leu Pro Val Gly Asn Pro Gin Gly Leu Leu Met Ser 
740 745 750 

Ala Ala Glu Gin Ala Val Ser Lys He Leu Ala Leu Ala Gly Gly Pro 
755 760 765 



<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 5 

taygaraaya avatthttn 19 



<210> 6 
<211> 19 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 6 

gayatcaagt tyatcratgg 20 



<210> 7 
<211> 1496 
<212> DNA 

<213> Coriolus hirsutus 



<400> 7 










atgttcccca 


cagtctccct 


cctcgcgttc tccctccttg cgaccgtcta 


cggtcagcaa 


60 


gtcggcaccc 


tgacggcgga 


gaaccacccc cgcctcaccg tccagcagtg 


cacggccaag 


120 


aacaactgcc 


agacccagca 


gcactccgtc gtgctcgact ccaactggcg 


ctggctccac 


180 


gccaccaccg 


gcagcaacaa 


ctgctacacc ggcaacacct gggatgcgtt 


gctctgcccc 


240 


gatgcgacca 


cctgcgccaa 


gaactgcgcg gtcgacggcg ccgactatgc 


cggtatgtcc 


300 


cgttcttgcg 


gctgcgctgc 


ctgcgacgcg ccagttgtct aacacacgcg 


ctcgctaggc 


360 


acctacggca 


tcaccacgaa 


cggcaacgcg ctcacgctca agttcgtgca 


gcagggcccg 


420 


tactcgaaga 


acatcggctc 


gcgcgtgtac ctcatggacg cgcaggacca 


gaagtacgag 


480 


ctcttcaacc 


tgaagaacca 


ggagttcacg ttcgacgtcg acatgtcgaa 


cctcccctgc 


540 


ggcctcaacg 


gcgcgctcta 


cttcgtcgag atggacgccg acggcggcgc 


gtcccgcttc 


600 


ccgaccaaca 


aggccggcgc 


gaagtacgga accggctact gcgacaccca 


gtgcccgcag 


660 


gacatcaagt 


tcatcaacgg 


cgtggtaagc accgacctcc ccgctgcccg 


actccccgct 


720 


gcgtgctcac 


atccgccccg 


caggccaacc tcgaggggtg ggcgggctcg 


ccctctgacc 


780 
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cgaactcggg 


caccggcagc 


ttcggcacgt 


gctgcaacga 


gatggacgtg 


tgggaggcga 


840 


acaagaacgg 


cgccgcgttc 


acgccgcacg 


tctgctccgt 


cacgagccag 


acgcgctgcg 


900 


agggcacgca 


gtgcggcgac 


ggcgacgagc 


gctacgacgg 


cctctgcgac 


aaggacggct 


960 


gcgacttcaa 


ctcgttccgc 


aagggcgacc 


agaccttcct 


cgggccgggc 


aagaccgtcg 


1020 


acacgaacgc 


gaagttcacg 


gtcgtcacgc 


agttcctgac 


gaacaacaac 


cagacgtccg 


1080 


gccagctgtc 


cgagatccgc 


cgcctgtacg 


tgcagaacgg 


gcgggtgatc 


gcgaactcga 


1140 


agacgaacgt 


gcccgggctc 


ggcgccttcg 


actcgatcac 


ggaccagttc 


tgcaacgcgc 


1200 


agaagcaggt 


gttcggcgac 


gacaacacgt 


tcgagaagct 


cggtgggctc 


aacacgatgg 


1260 


gccaggcctt 


ccagcgcggc 


atggcgctcg 


xca tgxcca u 


c Lgggacgac 


f^ckf* ttf^ r* Of* act 


1 ^90 


gcatgctctg 


gctcgacgcc 


gactacccca 


ccgacgcgcc 


cgcgaccaac 


cccggtgtct 


1380 


cccgtggccc 


gtgctcggcc 


acctctggcg 


accccgcgac 


gatcgagaac 


agcgaggcga 


1440 


gctcgtccgt 


caccttctcg 


aacatcaagg 


tcggccccat 


cggctcga.cg 


ttctga 


1496 



<210> 8 
<211> 456 
<212> PRT 

<213> Coriolus hirsutus 
<400> 8 

Met Phe Pro Thr Val Ser Leu Leu Ala Phe Ser Leu Leu Ala Thr Val 
15 10 15 

Tyr Gly Gin Gin Val Gly Thr Leu Thr Ala Glu Asn His Pro Arg Leu 
20 25 30 

Thr Val Gin Gin Cys Thr Ala Lys Asn Asn Cys Gin Thr Gin Gin His 
35 40 45 
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Ser Val Val Leu Asp Ser Asn Trp Arg Trp Leu His Ala Thr Thr Gly 
50 55 60 

Ser Asn Asn Cys Tyr Thr Gly Asn Thr Trp Asp Ala Leu Leu Cys Pro 
65 70 75 80 

Asp Ala Thr Thr Cys Ala Lys Asn Cys Ala Val Asp Gly Ala Asp Tyr 

85 90 95 

Ala Gly Thr Tyr Gly He Thr Thr Asn Gly Asn Ala Leu Thr Leu Lys 
100 105 110 

Phe Val Gin Gin Gly Pro Tyr Ser Lys Asn He Gly Ser Arg Val Tyr 
115 120 125 

Leu Met Asp Ala Gin Asp Gin Lys Tyr Glu Leu Phe Asn Leu Lys Asn 
130 135 140 

Gin Glu Phe Thr Phe Asp Val Asp Met Ser Asn Leu Pro Cys Gly Leu 
145 150 155 160 

Asn Gly Ala Leu Tyr Phe Val Glu Met Asp Ala Asp Gly Gly Ala Ser 
165 170 175 

Arg Phe Pro Thr Asn Lys Ala Gly Ala Lys Tyr Gly Thr Gly Tyr Cys 
180 185 190 



Asp Thr Gin Cys Pro Gin Asp He Lys Phe He Asn Gly Val Ala Asn 

195 200 205 
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Leu Glu Gly Trp Ala Gly Ser Pro Ser Asp Pro Asn Ser Gly Thr Gly 
210 215 220 

Ser Phe Gly Thr Cys Cys Asn Glu Met Asp Val Trp Glu Ala Asn Lys 

225 230 235 240 

Asn Gly Ala Ala Phe Thr Pro His Val Cys Ser Val Thr Ser Gin Thr 
245 250 255 

Arg Cys Glu Gly Thr Gin Cys Gly Asp Gly Asp Glu Arg Tyr Asp Gly 
260 265 270 

Leu Cys Asp Lys Asp Gly Cys Asp Phe Asn Ser Phe Arg Xaa Gly Asp 
275 280 285 

Gin Thr Phe Leu Gly Pro Gly Lys Thr Val Asp Thr Asn Ala Lys Phe 
290 295 300 

Thr Val Val Thr Gin Phe Leu Thr Asn Asn Asn Gin Thr Ser Gly Gin 
305 310 315 320 

Leu Ser Glu He Arg Arg Leu Tyr Val Gin Asn Gly Arg Val He Ala 
325 330 335 

Asn Ser Lys Thr Asn Val Pro Gly Leu Gly Ala Phe Asp Ser He Thr 
340 345 350 

Asp Gin Phe Cys Asn Ala Gin Lys Gin Val Phe Gly Asp Asp Asn Thr 
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355 360 365 

Phe Glu Lys Leu Gly Gly Leu Asn Thr Met Gly Gin Ala Phe Gin Arg 
370 375 380 

Gly Met Ala Leu Val Met Ser He Trp Asp Asp His Ala Ala Gly Met 
385 390 395 400 

Leu Trp Leu Asp Ala Asp Tyr Pro Pro Thr Arg Pro Arg Pro Thr Pro 
405 410 415 

Val Val Ser Arg Gly Pro Cys Ser Ala Thr Ser Gly Asp Pro Ala Thr 
420 425 430 

He Glu Asn Ser Glu Ala Ser Ser Ser Val Thr Phe Ser Asn He Lys 
435 440 445 

Val Gly Pro He Gly Ser Thr Phe 
450 455 



<210> 9 
<211> 1488 
<212> DNA 

<213> Coriolus hirsutus 
<400> 9 

atgttccccg cagtcgccct cctcgctctc tccttcttcg ccatcgccta cggccagcag 60 

gtcggcacac tcacggcgga gaaccacccg aagatcacgg tccagcagtg cacgggcaag 120 
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aacagctgcc 


agaccctgca 


gcgctcggtc 


gtgctcgact 


ccaactggcg ctggctccac 


180 


tcgaccagcg 


gcagcaacaa 


ctgctacacc 


ggcaacacct 


gggacagctc 


cctctgcccc 


240 


gaccccacca 


cctgcgcgaa 


gaactgcgcg 


cttgacggcg 


ccgactatgc 


tggtgagctt 


300 


actcgtcctt 


tgggtctgac 


gggcgagcgt 


gctaaccata 


tttgatgcgt 


taggcaccta 


360 


cggcatcacc 


acgagcggta 


accagctcag 


tctcaagttc 


gtaacgcacg 


gccagtactc 


420 


gaccaacatc 


ggctcgcgcg 


tgtacctcct 


cgacggtagc 


gactccaagt 


accagcagtt 


480 


caacctgaag 


aaccaggagt 


tcacgttcga 


catcgacatg 


tcgaagctcc 


cgtgcggcct 


540 


caacggcgcg 


ctctacttcg 


tcgagatgga 


cgccgacggt 


ggtctctccc 


gcttcccctc 


600 


caacaaggct 


ggcgcgaagt 


acggcaccgg 


ctactgcgat 


acccagtgcc 


cgcacgacat 


660 


caagttcatc 


aacggcgagg 


tgagttttca 


atgagtcaat 


cttcgtgtgt 


gccggtgctc 


720 


acacgtccct 


tacaggccaa 


cgtcctcggc 


tggacgccct 


cagacagcga 


cccgaacgcg 


780 


ggcagcggcc 


agtacggcac 


gtgctgcaac 


gagatggaca 


tctgggaggc 


gaactcgatg 


840 


ggcgcggcgg 


taactccgca 


cgtctgctcc 


gtcacgagcc 


agacgcgctg 


ctcgggcacg 


900 


gactgcggcg 


acggcgacaa 


ccgctacaac 


ggcatctgcg 


acaaggacgg 


ctgcgacttc 


960 


aactcgtggc 


gcatgggcga 


ccagacgttc 


ctcgggccgg 


gcaagaccgt 


caacacgaac 


1020 


cagaagttca 


cggtcgtgac 


gcagttcctg 


acgaacaaca 


accagacgtc 


gggcacgctc 


1080 


tccgagatcc 


gccgcctgta 


cgtgcagaac 


gggaaggtga 


tcgcgaactc 


gaagacgaag 


1140 


atccccggca 


tggacgcgta 


cgactcgatc 


accgacgcgt 


tctgcaacgc 


gcagaagcag 


1200 


gcgttcggcg 


acaacaactc 


gttcgagagg 


ctcggcgggc 


tcaaggcgat 


gggcgccgcc 


1260 


u tcgacaagg 


gcaxgagccx 


f\ /TP T" f\ n "T" rr "T" 4r% 

cgxcaxgi/CC 


*T" ^% "T* A 

a uc xgggacg 


accacgaggc 


gaagatgctc 




tggctcgaca 


gcgagtaccc 


cctcgacaag 


gacgcttcca 


cgcccggtgt 


ctctcgcggc 


1380 


ccctgcgcgc 


ggacctccgg 


cgagccgaag 


gacgtcgagt 


ccaacagccc 


cgacgcgacc 


1440 


gtcgtcttct 


ccaacatcaa 


gtacggcccc 


atcggctcga 


cctactaa 




1488 



<210> 10 
<211> 456 
<212> PRT 

<213> Coriolus hirsutus 
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<400> 10 

Met Phe Pro Ala Val Ala Leu Leu Ala Leu Ser Phe Phe Ala He Ala 
15 10 15 

Tyr Gly Gin Gin Val Gly Thr Leu Thr Ala Glu Asn His Pro Lys He 
20 25 30 

Thr Val Gin Gin Cys Thr Gly Lys Asn Ser Cys Gin Thr Leu Gin Arg 
35 40 45 

Ser Val Val Leu Asp Ser Asn Trp Arg Trp Leu His Ser Thr Ser Gly 
50 55 60 

Ser Asn Asn Cys Tyr Thr Gly Asn Thr Trp Asp Ser Ser Leu Cys Pro 
65 70 75 80 

Asp Pro Thr Thr Cys Ala Lys Asn Cys Ala Leu Asp Gly Ala Asp Tyr 

85 90 95 

Ala Gly Thr Tyr Gly He Thr Thr Ser Gly Asn Gin Leu Ser Leu Lys 
100 105 110 

Phe Val Thr His Gly Gin Tyr Ser Thr Asn He Gly Ser Arg Val Tyr 
115 120 125 

Leu Leu Asp Gly Ser Asp Ser Lys Tyr Gin Gin Phe Asn Leu Lys Asn 
130 135 140 
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Gin Glu Phe Thr Phe Asp He Asp Met Ser Lys Leu Pro Cys Gly Leu 
145 150 155 160 

Asn Gly Ala Leu Tyr Phe Val Glu Met Asp Ala Asp Gly Gly Leu Ser 
165 170 175 

Arg Phe Pro Ser Asn Lys Ala Gly Ala Lys Tyr Gly Thr Gly Tyr Cys 
180 185 190 

Asp Thr Gin Cys Pro His Asp He Lys Phe He Asn Gly Glu Ala Asn 
195 200 205 

Val Leu Gly Trp Thr Pro Ser Asp Ser Asp Pro Asn Ala Gly Ser Gly 
210 215 220 

Gin Tyr Gly Thr Cys Cys Asn Glu Met Asp He Trp Glu Ala Asn Ser 
225 230 235 240 

Met Gly Ala Ala Val Thr Pro His Val Cys Ser Val Thr Ser Gin Thr 
245 250 255 

Arg Cys Ser Gly Thr Asp Cys Gly Asp Gly Asp Asn Arg Tyr Asn Gly 
260 265 270 

He Cys Asp Lys Asp Gly Cys Asp Phe Asn Ser Trp Arg Met Gly Asp 
275 280 285 



Gin Thr Phe Leu Gly Pro Gly Lys Thr Val Asn Thr Asn Gin Lys Phe 

290 295 300 
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Thr Val Val Thr Gin Phe Leu Thr Asn Asn Asn Gin Thr Ser Gly Thr 
305 310 315 320 

Leu Ser Glu He Arg Arg Leu Tyr Val Gin Asn Gly Lys Val He Ala 

325 330 335 

Asn Ser Lys Thr Lys He Pro Gly Met Asp Ala Tyr Asp Ser He Thr 
340 345 350 

Asp Ala Phe Cys Asn Ala Gin Lys Gin Ala Phe Gly Asp Asn Asn Ser 
355 360 365 

Phe Glu Arg Leu Gly Gly Leu Lys Ala Met Gly Ala Ala Phe Asp Lys 
370 375 380 

Gly Met Ser Leu Val' Met Ser He Trp Asp Asp His Glu Ala Lys Met 
385 390 395 400 

Leu Trp Leu Asp Ser Glu Tyr Pro Leu Asp Lys Asp Ala Ser Thr Pro 
405 410 415 

Gly Val Ser Arg Gly Pro Cys Ala Arg Thr Ser Gly Glu Pro Lys Asp 
420 425 430 

Val Glu Ser Asn Ser Pro Asp Ala Thr Val Val Phe Ser Asn He Lys 
435 440 445 

Tyr Gly Pro He Gly Ser Thr Tyr 
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450 455 



<210> 11 
<211> 1485 
<212> DNA 

<213> Coriolus hirsutus 



<400> 11 



W u w \^ \^ 


ccgccgccct 


cctctcgctc 


tccttcgcgg 


cgatcgccta 


cggccagcag 


60 


gtcggcacgc 


tcaccgccga 


gtcgcacccc 


aagctcagcg 


tgcagcaatg 


caccgccggc 


120 


ggcagctgcc 


agaccctgca 


ffCECtCCfitC 


gtcctcgact 


ccaactggcg 


ttggctccac 


180 


tctacctcgg 


gctcgaccaa 


ctgctacacc 


ggcaacacct 


gggacgcgtc 


cctctgcccc 


240 


gaccccacca 


cgtgcgcggc 


aaactgtgcc 


ctcgatggcg 


ctgactactc 


tggtccgcgt 


300 


tgatctcacc 


tgaagaccct 


tgtgcatact 


caacaatccc 


tctaggcacc 


tacggtatca 


360 


ccaccagcgg 


caacgagctc 


aacctcaggt 


tcgtcacgaa 


gggccagtac 


tccaccaaca 


420 


tcggctcccg 


cgtctacctt 


ctctccgagg 


acgacagcac 


gtacgagatg 




*tO\J 


acaaccagga 


gttcacgttc 


gacgtcgaca 


tgtcgaacct 


cccgtgcggc 


ctcaacggcg 


540 


cgctctactt 


cgtggagatg 


gacaaggacg 


gtggctcatc 


ccgcttcccc 


accaacaagg 


600 


ccggctccaa 


gtacggtacc 


ggctactgcg 


acacccagtg 


cccgcacgat 


atcaagttca 


660 


tcaacggcga 


ggtaagatgc 


cgcgtctcaa 


cgcagtaaaa 


ccatgctgac 


tcgctcttcc 


720 


gcacgccagg 


ccaacgtcct 


cggctgggag 


ggctccccga 


acgacccgaa 


cgcgggaacc 


780 


ggccagtacg gaacgtgctg 


caacgagatg 


gacatctggg 


aggcgaacca 


gaacggcgcg 


840 


gcggtcacgc 


cgcacgtctg 


ctccgtcgac 


ggccagacgc 


gctgcgaggg 


cacggactgc 


900 


ggcgacggcg 


acgagcggta 


cgacggcatc 


tgcgacaagg 


acggctgcga 


cttcaactcg 


960 


taccgcatgg 


gcgaccagtc 


cttcctcggc 


ctcggcaaga 


ccgtcgacac 


ctcgaagaag 


1020 


ttcaccgtcg 


tcacccagtt 


cctcaccgcg 


gacaacacga 


cgaccggcca 


gctcacggag 


1080 


atccgccggc 


tgtacgtgca 


ggacggcaag 


gtcatcgcga actcgaagac 


gaacatcccc 


1140 


ggcctcgact 


cgttcgactc 


catcaccgac 


gacttctgca 


acgcgcagaa 


ggaggtcttc 


1200 
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ggcgacacca actcgttcga gaagctcggc 
aagggcatgg tcctcgtcat gagcatctgg 
gacagcgact accccaccga cgccgacccg 
ccgaccagct ctggcgtccc caccgatgtc 
ttctccaaca tcaagaccgg ccccattggc 



PCT/JP03/02058 

ggcctcgcgg agatgggcaa ggccttccag 1260 
gacgaccacg ccgccaacat gctctggctc 1320 
tcgaagccag gtgtcgcccg tggcccgtgc 1380 
gagtcgcaga gccccaacgc gaacgtcatc 1440 
tcgacctacg cttga 1485 



<210> 12 
<211> 457 
<212> PRT 

<213> Coriolus hirsutus 
<400> 12 

Met Phe Pro Thr Ala Ala Leu Leu Ser Leu Ser Phe Ala Ala He Ala 
15 10 15 

Tyr Gly Gin Gin Val Gly Thr Leu Thr Ala Glu Ser His Pro Lys Leu 
20 25 30 

Ser Val Gin Gin Cys Thr Ala Gly Gly Ser Cys Gin Thr Leu Gin Arg 
35 40 45 

Ser Val Val Leu Asp Ser Asn Trp Arg Trp Leu His Ser Thr Ser Gly 
50 55 60 

Ser Thr Asn Cys Tyr Thr Gly Asn Thr Trp Asp Ala Ser Leu Cys Pro 
65 70 75 80 

Asp Pro Thr Thr Cys Ala Ala Asn Cys Ala Leu Asp Gly Ala Asp Tyr 
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85 90 95 

Ser Gly Thr Tyr Gly He Thr Thr Ser Gly Asn Glu Leu Asn Leu Arg 
100 105 110 

Phe Val Thr Lys Gly Gin Tyr Ser Thr Asn He Gly Ser Arg Val Tyr 
115 120 125 

Leu Leu Ser Glu Asp Asp Ser Thr Tyr Glu Met Phe Asn Leu Asn Asn 
130 135 140 

Gin Glu Phe Thr Phe Asp Val Asp Met Ser Asn Leu Pro Cys Gly Leu 
145 150 155 160 

Asn Gly Ala Leu Tyr Phe Val Glu Met Asp Lys Asp Gly Gly Ser Ser 
165 170 175 

Arg Phe Pro Thr Asn Lys Ala Gly Ser Lys Tyr Gly Thr Gly Tyr Cys 
180 185 190 

Asp Thr Gin Cys Pro His Asp He Lys Phe He Asn Gly Glu Ala Asn 
195 200 205 

Val Leu Gly Trp Glu Gly Ser Pro Asn Asp Pro Asn Ala Gly Thr Gly 
210 215 220 

Gin Tyr Gly Thr Cys Cys Asn Glu Met Asp He Trp Glu Ala Asn Gin 
225 230 235 240 
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Asn Gly Ala Ala Val Thr Pro His Val Cys Ser Val Asp Gly Gin Thr 

245 250 255 

Arg Cys Glu Gly Thr Asp Cys Gly Asp Gly Asp Glu Arg Tyr Asp Gly 
260 265 270 

He Cys Asp Lys Asp Gly Cys Asp Phe Asn Ser Tyr Arg Met Gly Asp 
275 280 285 

Gin Ser Phe Leu Gly Leu Gly Lys Thr Val Asp Thr Ser Lys Lys Phe 
290 295 300 

Thr Val Val Thr Gin Phe Leu Thr Ala Asp Asn Thr Thr Thr Gly Gin 
305 310 315 320 

Leu Thr Glu He Arg Arg Leu Tyr Val Gin Asp Gly Lys Val He Ala 
325 330 335 

Asn Ser Lys Thr Asn He Pro Gly Leu Asp Ser Phe Asp Ser He Thr 
340 345 350 

Asp Asp Phe Cys Asn Ala Gin Lys Glu Val Phe Gly Asp Thr Asn Ser 
355 360 365 

Phe Glu Lys Leu Gly Gly Leu Ala Glu Met Gly Lys Ala Phe Gin Lys 
370 375 380 

Gly Met Val Leu Val Met Ser He Trp Asp Asp His Ala Ala Asn Met 

385 390 395 400 
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Leu Trp Leu Asp Ser Asp Tyr Pro Thr Asp Ala Asp Pro Ser Lys Pro 
405 410 415 

Gly Val Ala Arg Gly Pro Cys Pro Thr Ser Ser Gly Val Pro Thr Asp 
420 425 430 

Val Glu Ser Gin Ser Pro Asn Ala Asn Val He Phe Ser Asn He Lys 
435 440 445 

Thr Gly Pro He Gly Ser Thr Tyr Ala 
450 455 

<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 13 

cagtggggig actggtgcaa c 



<210> 14 
<211> 1704 
<212> DNA 
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<213> Coriolus hirsutus 



<400> 14 








•fc c ere ca c ere "t 


cctcgctctc 


p aff ffc e""fc c ffc 


"fcs"baceefaca 




p "hi" r* + o^l" crpi 

O If LfL/ 1*3 ^303 




3003002^1: at 

wi \>/ V> V./ \^ >^ w 1L«* w 


A CT ff C ff C C ff "t t 


'tercacGraasc 


agaacgacta 


r» 51 Of^ 1" 51 ^* or5» (T 


a+aaaffpaap 
a u dd dg 0 d ci w 


ttcrchaactt 


PpQp-t-rr+i" crn 
^^Cl\^ L»3 i* 


d 0 ^ g d \_/ V> d w W 


acaccfcaacff 


/-»/>Qr»o + /> + + /» 


i" crpi" pp ca CP 


ere c c c "t t c fita 




a p a cri" ff+'t' n 


neraacaccfitc 




+ or 51 OTP P P "t* "t* a 


p + a p. crp e a acr 


or 51 + pr* r* or* 


1" or a a ca cp aa 
tigdd^dgodd 


e" ere c ore a a ere 


CTci r*i" 0"+ CT'I" 


r* oraa cro"h cpp 


"t crac c t e cr ere 


51 err* 51 err* 51 Pf* 


P"P aa Bf^^crn.fi 
gLxddgddgod 


Of c "fc c ert er c c fir 




51 or err* or*!" PPaa 




dd^gdl^ L>CiL/d 


■f"pp"appa oral" 

LfV^gdOV^dgd 0 


p er't'effp prpaer 


& l»Od 


a erpp p craft "hn 

d w w w ^ CL w U V/ 


ere "fc e er e fira ae 


OTP or 51 SI P OTP or or 


a cr crp era (\ e"t* a 


eaaererecafirc 


Cr+ p qrcrp Off" o"h 


acca or+:aca"h 


fir era c fir c c fir ere 


atncacrcccsT 

CX L> 0 0 CI 3 ^ 0 


cfiTCfccraccct 


"tt tCETCESaS 

«^ u V ^ V {3 ^> 0 


Grt c c ere fif c 


tceccactaE 


tgagcactca 


c sTora &rc firi: c ST 


casracs'tcGfc 

W W w W ^ V 


caactacaac 


acccagaaca 


accccaacta 


cgacgagtcc 


gcgctgttca 


gccacaatgc 


tcacattgca 


caagtccgcc 


ggcttccccg 


cgcagttcgt 


cctccgccag 


cagtggggcg 


actggtgcaa 


gacgacgaac 


accggcaacc 


cgctcatcga 


gtccgacggc 


acctcgaaca 


gctcgtcgcc 



ctgactgtcg 


tcccctccct 


ggcttacgcc 


60 


attggcttct 


gtatgtctcg 


ttttcacgtg 


120 


cctcgcagcg 


ggtccgacga 


cttgtgttgc 


180 


ctactcgcag 


tgcctgtatg 


tcgtgtcaac 


240 


attacgacag 


tccgggcgcc 


gctgcaccga 


300 


cgcccacatc 


tgcacctggt 


ggtggctcgc 


360 


gcactcctgc 


tsctRgcaac 


cccttcgacg 


420 


aaatcttcgc 


atgctcaccc 


atgtatacaa 


480 


firaerfftcffctfi 


ctficcectffc 


cgccatcacc 


540 


gttgctaaca 


tcccgacttt 


cacatggctc 


600 


acgtacctcg 


ccgacgcgtc 


ctcgatccag 


660 


atccrtcetct 


acgacctgcc 


cgaccgcgac 


720 


aRcatcgcgR 


acggcggcgc 


ggcgaagtac 


780 


atcaagcagt 


tccccgacgt 


gcgcgtcgtc 


840 


ctcgtcacga 


acctgaacgt 


gcagaagtgc 


900 


gttacgtacg 


cgctccagca 


gctctcgtcc 


960 


cacgccggct 


ggctcggctg 


gcccgccaac 


1020 


atgttcaaga 


gcgcgaactc 


gtcgcctttc 


1080 


cctagacaca 


gcgatgtgga 


tggccactaa 


1140 


crccet firaeccr 


ccgcctcccc 


cgacccgatc 


1200 


cactacatta 


acgtgagtcc 


ctcctgctca 


1260 


cgcacgcacc 


caggcgctcg 


gcccgatgct 


1320 


cgtcgaccag 


ggccgcgccg 


gccagcagaa 


1380 


catcaagggc 


gccggcttcg 


gcacgcgccc 


1440 


cgcgatcatc 


tgggtgaagc 


ccggaggcga 


1500 


ccgctacgac 


agcacgtgct 


ctctggtacg 


1560 
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tcttcctcgt cctcctgcat ctggggggtg cgtgtgctta ccactgcggt gcagtccgac 1620 
gcgacggtcc ccgcacccga ggccggtacc tggttccagg cgtacttcga gaccctcgtg 1680 
tccaaggcca acccgccgct gtga 1704 



<210> 15 
<211> 453 
<212> PRT 

<213> Coriolus hirsutus 
<400> 15 

Met Ser Lys Phe Ala Thr Leu Leu Ala Leu Leu Thr Val Val Pro Ser 
15 10 15 

Leu Ala Tyr Ala Gin Ala Ser Leu Tyr Gly Gin Cys Gly Gly He Gly 
20 25 30 

Phe Ser Gly Pro Thr Thr Cys Val Ala Gly Ala Val Cys Thr Lys Gin 
35 40 45 

Asn Asp Tyr Tyr Ser Gin Cys Leu Pro Gly Ala Ala Ala Pro Thr Thr 
50 55 60 

Val Ala Pro Thr Thr Thr Pro Asn Ala Pro Thr Ser Ala Pro Gly Gly 
65 70 75 80 

Gly Ser Pro Thr Ser Ser Ala Pro Ser Ala Pro Ser Ser Thr Pro Ala 

85 90 95 
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Ala Gly Asn Pro Phe Asp Gly Phe Glu He Tyr Leu Ser Pro Tyr Tyr 
100 105 110 

Ala Lys Glu Val Ala Ala Ala Ala Ala Ala He Thr Asp Pro Thr Leu 
115 120 125 

Lys Ser Lys Ala Ala Ser Val Ala Asn He Pro Thr Phe Thr Trp Leu 
130 135 140 

Asp Ser Val Ser Lys Val Pro Asp Leu Gly Thr Tyr Leu Ala Asp Ala 
145 150 155 160 

Ser Ser He Gin Ser Ser Thr Gly Lys Lys Gin Leu Val Pro He Val 
165 170 175 

Val Tyr Asp Leu Pro Asp Arg Asp Cys Ala Ala Lys Ala Ser Asn Gly 
180 185 190 

Glu Phe Ser He Ala Asp Gly Gly Ala Ala Lys Tyr Lys Asp Tyr He 
195 200 205 

Asp Gin He Val Ala Gin He Lys Gin Phe Pro Asp Val Arg Val Val 
210 215 220 

Ala Val He Glu Pro Asp Ser Leu Ala Asn Leu Val Thr Asn Leu Asn 
225 230 235 240 

Val Gin Lys Cys Ala Asn Ala Glu Ala Thr Tyr Lys Ala Ser Val Thr 
245 250 255 
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Tyr Ala Leu Gin Gin Leu Ser Ser Val Gly Val Tyr Gin Tyr Met Asp 
260 265 270 

Ala Gly His Ala Gly Trp Leu Gly Trp Pro Ala Asn He Gin Pro Ala 
275 280 285 

Ala Thr Leu Phe Ala Glu Met Phe Lys Ser Ala Asn Ser Ser Pro Phe 
290 295 300 

Val Arg Gly Leu Ala Thr Asn Val Ala Asn Tyr Asn Ala Leu Thr Ala 
305 310 315 320 

Ala Ser Pro Asp Pro He Thr Gin Asn Asn Pro Asn Tyr Asp Glu Ser 
325 330 335 

His Tyr He Asn Ala Leu Gly Pro Met Leu Lys Ser Ala Gly Phe Pro 
340 345 350 

Ala Gin Phe Val Val Asp Gin Gly Arg Ala Gly Gin Gin Asn Leu Arg 
355 360 365 

Gin Gin Trp Gly Asp Trp Cys Asn He Lys Gly Ala Gly Phe Gly Thr 
370 375 380 

Arg Pro Thr Thr Asn Thr Gly Asn Pro Leu He Asp Ala He He Trp 
385 390 395 400 

Val Lys Pro Gly Gly Glu Ser Asp Gly Thr Ser Asn Ser Ser Ser Pro 
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405 410 415 

Arg Tyr Asp Ser Thr Cys Ser Leu Ser Asp Ala Thr Val Pro Ala Pro 
420 425 430 

Glu Ala Gly Thr Trp Phe Gin Ala Tyr Phe Glu Thr Leu Val Ser Lys 
435 440 445 

Ala Asn Pro Pro Leu 
450 



<210> 16 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 16 

gtaaaacgac ggccagt 17 



<210> 17 

<211> 19 

<212> DNA 

<213> Artificial 
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<220> 

<223> Synthetic DNA 
<400> 17 

ggaaacagct atgaccatg 



<210> 18 
<211> 1327 
<212> cDNA 

<213> Coriolus hirsutus 



<400> 18 



aagcactcta 


ttgacaccgt 


catgttctcg 


tctaccctct 


ccttcgccgc 


cctcgcgctc 


60 


gcgctcgtcg 


cgcccactgc 


cgtcaacgct 


cacggtttca 


ttcatgaata 


tgagatcggc 


120 


ggcaagagct 


actccggttg 


gctcccgttc 


tcggacccct 


acgagagccc 


tgtcccgagc 


180 


cgcatcgagc 


gcaagatccc 


gagtgacggc 


cctatccttg atgtcacttc 


tcctgacctt 


240 


gcctgcaaca 


aggggggcga 


gtctggcgtc 


aaggccatcg 


ccactgcggc 


agcaggcagc 


300 


cagatcacct 


ttgactggaa 


cagttggccc 


gcagatcaca 


tgggcccggt 


gaccacatac 


360 


atggcgtctt 


gcaacggtga 


ttgcgcgtct 


ttcgatgcct 


ccaacgcgaa 


gtggttcaag 420 


attgacgctg 


ccggctactc 


gaacggcaag 


tgggctgcca 


ccaagctcat 


tgagaacggc 


480 


gccaagtgga 


ccagcaccat 


tcccagcgag 


ctcaaggctg gtgaatactt 


ggtccgtcat 


540 


gagatcattg 


ctctccacga 


cgccggtgcg 


cctcagttct 


accccagctg 


cgctcaggtg 


600 


aaggtcactg 


gtggtggtag 


ccaggttccc 


tctggttcct 


ccctcgtgtc 


cattccgggg 


660 


ctctacacca 


ttcaggagtt 


cccgacatct 


ggtccgacag 


cttcaagagc 


tttgccattc 


720 


ctggacccgc 


ggtcgccttc 


agtggctcca 


acagcggctc tggcgattct 


cagcctgctg 


780 


cctcctcctc 


tacccacgcc 


gctacttctt 


cggcggcctc 


ccagtctgcg tcctcgacgc 


840 


aggttcacac 


ctccgcggag 


acctccgcgc 


aggcctcggc 


gacgtctgtt 


gcgtcccacg 


900 
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catcttccgc tgcccacact tcctcggccg 
ccggaaggtg ctcctctaag cgcactcgcc 
acgccaagcg ccaccaccat tgatttctct 
tctcgatatg cttcagagaa gcactggtcg 
ggttgactcc cctccgcgct ctgctcccac 
ttccttaacg ttattcattc ctcgctccgc 
gctagcccgc acgactgccc gacgattgta 
aaaaaaa 



PCT/JP03/020S8 

catccgcgtc gaagccctcg tcgacgggga 960 
gcggcatggt caagcgcaac gtctctcacc 1020 
ttcttccttg cgctcttggc tgtctcgaga 1080 
acgggatctc aatcgatgtt gatacagatg 1140 
cgcgccgggg atagagtcct cgcgcgcggc 1200 
ataagtctcc gcatgctatg tatcggtgct 1260 
ccggaataca acgcgctttg tcctttgtga 1320 

1327 



<210> 19 
<211> 374 
<212> PRT 

<213> Coriolus hirsutus 
<400> 19 

Met Phe Ser Ser Thr Leu Ser Phe Ala Ala Leu Ala Leu Ala Leu Val 
15 10 15 

Ala Pro Thr Ala Val Asn Ala His Gly Phe He His Glu Tyr Glu He 
20 25 30 

Gly Gly Lys Ser Tyr Ser Gly Trp Leu Pro Phe Ser Asp Pro Tyr Glu 
35 40 45 

Ser Pro Val Pro Ser Arg He Glu Arg Lys He Pro Ser Asp Gly Pro 
50 55 60 

He Leu Asp Val Thr Ser Pro Asp Leu Ala Cys Asn Lys Gly Gly Glu 

37/62 



wo 03/070940 




PCT/JP03/02058 



65 70 75 80 

Ser Gly Val Lys Ala He Ala Thr Ala Ala Ala Gly Ser Gin He Thr 

85 90 95 

Phe Asp Trp Asn Ser Trp Pro Ala Asp His Met Gly Pro Val Thr Thr 
100 105 110 

Tyr Met Ala Ser Cys Asn Gly Asp Cys Ala Ser Phe Asp Ala Ser Asn 
115 120 125 

Ala Lys Trp Phe Lys He Asp Ala Ala Gly Tyr Ser Asn Gly Lys Trp 
130 135 140 

Ala Ala Thr Lys Leu He Glu Asn Gly Ala Lys Trp Thr Ser Thr He 
145 150 155 160 

Pro Ser Glu Leu Lys Ala Gly Glu Tyr Leu Val Arg His Glu He He 
165 170 175 

Ala Leu His Asp Ala Gly Ala Pro Gin Phe Tyr Pro Ser Cys Ala Gin 
180 185 190 

Val Lys Val Thr Gly Gly Gly Ser Gin Val Pro Ser Gly Ser Ser Leu 
195 200 205 

Val Ser He Pro Gly Leu Tyr Thr He Gin Glu Phe Pro Thr Ser Gly 
210 215 220 
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Pro Thr Ala Ser Arg Ala Leu Pro Phe Leu Asp Pro Arg Ser Pro Ser 
225 230 235 240 

Val Ala Pro Thr Ala Ala Leu Ala He Leu Ser Leu Leu Pro Pro Pro 
245 250 255 

Leu Pro Thr Pro Leu Leu Leu Arg Arg Pro Pro Ser Leu Arg Pro Arg 
260 265 270 

Arg Arg Phe Thr Pro Pro Arg Arg Pro Pro Arg Arg Pro Arg Arg Arg 
275 280 285 

Leu Leu Arg Pro Thr His Leu Pro Leu Pro Thr Leu Pro Arg Pro His 

290 295 300 

Pro Arg Arg Ser Pro Arg Arg Arg Gly Pro Glu Gly Ala Pro Leu Ser 
305 310 315 320 

Ala Leu Ala Ala Ala Trp Ser Ser Ala Thr Ser Leu Thr Thr Pro Ser 
325 330 335 

Ala Thr Thr He Asp Phe Ser Phe Phe Leu Ala Leu Leu Ala Val Ser 
340 345 350 

Arg Ser Arg Tyr Ala Ser Glu Lys His Trp Ser Thr Gly Ser Gin Ser 
355 360 365 



Met Leu He Gin Met Gly 
370 374 
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<210> 20 
<211> 735 
<212> DNA 

<213> Coriolus hirsutus 
<400> 20 

gcgggcccgt actcgctcct gctcgaccag 
caatgcgcga acctcatcag cctgagcggc 
tggacgggcg gctccggcgt gaagagcttc 
aagcagctca gcgcgatcaa gagcatcccc 
gggtcgatcg tcgcggacgt cgcgtacgac 
aacgtgaacg agatcatgat ctggctcgcg 
tacggcgcgg acggcaagcc cgtgcccgtc 
tggaacctgt acagcggctc gaacggcgcg 
ggcacgatta cgagcttcag cggggacgtg 
cagggcgtca gcacctcgca gttcctcgtc 
ggctctgcga cgctcacgac gtctgcatac 
tgtacattca gaacttgtgc cgacaggaat 
aaaaaaaaaa aaaaa 



tggggcaagg acggcgcgac gtccggctcc 60 
agtaccgtcg cgtggaagac gacctggcag 120 
acgaacatcc agctcaacga gggcctcaac 180 
acgacgtggc agtggtcgca gagcgcgtcc 240 
ctcttcacgg cgaacaccgc cgggggctcg 300 
aacttcaacg cgggcccgat ctcgatccag 360 
gcgtcgaacc tgagcctcgc gggccacacc 420 
aacgcggtgt tctcgttcct gcccacgagc 480 
aacgtgttcc tccagtactt gacgcagcac 540 
accgcgcaag cgggtacgga gcctacatct 600 
agcttggcta tcaactaggg agacgaaaca 660 
cacattactt cagacttccc gaaaaaaaaa 720 

735 



<2i0> 21 
<211> 216 
<212> PRT 
<213> Coriolus 



hirsutus 



<400> 21 
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Ala Gly Pro Tyr Ser Leu Leu Leu Asp Gin Trp Gly Lys Asp Gly Ala 
15 10 15 

Thr Ser Gly Ser Gin Cys Ala Asn Leu He Ser Leu Ser Gly Ser Thr 

20 25 30 

Val Ala Trp Lys Thr Thr Trp Gin Trp Thr Gly Gly Ser Gly Val Lys 

35 40 45 

Ser Phe Thr Asn lie Gin Leu Asn Glu Gly Leu Asn Lys Gin Leu Ser 

50 55 60 

Ala He Lys Ser He Pro Thr Thr Trp Gin Trp Ser Gin Ser Ala Ser 
65 70 75 80 

Gly Ser He Val Ala Asp Val Ala Tyr Asp Leu Phe Thr Ala Asn Thr 

85 90 95 

Ala Gly Gly Ser Asn Val Asn Glu He Met He Trp Leu Ala Asn Phe 

100 105 110 

Asn Ala Gly Pro He Ser Phe Gin Tyr Gly Ala Asp Gly Lys Pro Val 

115 120 125 

Pro Val Ala Ser Asn Leu Ser Leu Ala Gly His Thr Trp Asn Leu Tyr 

130 135 140 

Ser Gly Ser Asn Gly Ala Asn Ala Val Phe Ser Phe Leu Pro Thr Ser 
145 150 155 160 

Gly Thr He Thr Ser Phe Ser Gly Asp Val Asn Val Phe Leu Gin Tyr 

165 170 175 

Leu Thr Gin His Gin Gly Val Ser Thr Ser Gin Phe Leu Val Thr Ala 

180 185 190 

Gin Ala Gly Thr Glu Pro Thr Ser Gly Ser Ala Thr Leu Thr Thr Ser 

195 200 205 

Ala Tyr Ser Leu Ala He Asn Xaa 
210 215 
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<210> 22 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 
<400> 22 

atgaagttac ttcttgctct c 

<210> 23 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 
<400> 23 

tcacaggaag ggttcgagtg c 

<210> 24 
<211> 1889 
<212> DNA 

<213> Phanerochaete chrysosporiuni 
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<400> 24 





tcttffctctc 


** ^> ** O *D 


acgcttgccc 


ttagtgcacc 


tgCffCttggt 


60 


ert c ETC "t ff t c "fc 


&r CGTC c aa s 


cfircts'taasc 


atatgtgttc 


atatgagagg 


cgtacgagaa 


120 






at csrerctl: ta 


fift er era eft ac 


tacttfircerat 


ffcterffcaatc 


180 


Q r» -f- err* cri" "M" 51 


pI" CrP151 f^ffRi" 


i" GT'teracrcr'tca 


a "fc er "h c at "t "t c 


aat sccatsa 


tttffcteracc 

www ^1 W %^ v> 


240 


era i"atf*r*^ + cr 

gel UclUwl^ u 


P5l 0r5l + "f" Sli* "t* P 

Od^CI 1/ l<dl# 


firpaai" erfina GT 




c&ac^accac 


eertccffS'tcfir 


300 


£ir* Afl CT'i' ^r*n a 


'f"'i"orp + 4"pEipip 


or 51 P5ii"p + app 


crpanna t fiaa 

3 wd 0 w d U w d d 


fiTcaercaata&r 


ppfttcrctcc 

w w 


360 




P or 51 51 or'f* i" P 51 51 

Ogddg l> UOdd 




crt paa i" e''a fft 

3 UOdd wgd^ ^ 


c t ET e"fc ere "t era 

Vy (■'^O '-'O^A 


cft tcerert aat 


420 


O bUClGlL/Cl LOO 


p 51 or cri" or*i* p p 


a crorpsi p or or 51 p 

dggOdOggdO 


tafiapnt ccn 

w Cl w d V/ V/ wgo^ 


c't'tcQ^cc ert c 

W W W V</ B ^ ^ D *^ ^ 


cacfcat cfirac 

W VA 3 W W 3 w 


480 




P5l + P51 + SI"hP51 
Od UOd LdLOd 


crsi ffpi* or p+ 5151 
gdgO L>dd 


0"pa 0^0" 1 1 orp+ 
5*-'dgg 0 u 


0'a1'a0"f' 0a 1 0" 


pacta ffttct 

wdV^ wdB ^ WW w 


540 




fTOTff SI "i" "f* P5I 51 P 


sippt + ppcrpa 


t + p p 0"H" p ni" 


pat 0'0'a0P0't 


at cracrccc t c 


600 


r* err* cr a crcrcr 




PP "hi" 0r5i + p 


a 0a p p + a + p 1" 


0a 0 p 0" 0 1 p 1 1 


pa 0a p 00" tap 


660 


rr O r* Q Q r» OT 4" Q 


51 "1" 51 or p "i" or or 51 p 


p1"i" orp or or or or 51 


0tafi0"0pi" 0a 

g UddggO wgd 


p pa t p a p p 1 1 


ap 00'pa0"at t 


720 


3 LL/dgO Ltd Ld 


+ P 51 P P or orsi ja 51 


fircrcrarorDrp+ 51 + 


ffpff pi" P0"ha0' 


acc cr t sra ert sr 


acfirsTctcfca 

dwBB^ wwB*^*^ 


780 


1^ orr* s* 51 or "I" 51 or i" 
OgL/ddg Ldg U 


Q or or 51 Dro'+ P5l + 


p1* ora+a er+ orsi 


a 0ffap*t 0'cae* 


cffcacaact t 


tateratctac 


840 


dd UggOdOdCl 


PP?l■^"^5IOrp or?! 


papaaapo"Pcr 

^ d \^ d d Cl w 3 ^ 0 


t craercacfccc 

W g d g W d W W W \— • 


tttaertttcer 

www www V*/ 


tctct ercfftt 


900 


51 orr* "i" f*r* o"i"t C' 


■f" orsii" P'51 "hPlPSl 

Ugd Ugd UdwCI 


apaapaca0"C 

d d d w d w d> J5 w 


t tccaeactt 


fiftacfftfftffc 

B wd vB w 3 w 3 \^ 


tctgcctgaa 


960 


r>nr* orr* "H" ororp 
oov>go U IfggO 


nff+i" eratnat 


catafft erater 

Vi'U l<3d l.«3 


cfirt'tctcaca 


firfirfiftfiTfircaca 


acctcgccac 


1020 


r» ori" p + 1" r* o"h si 


f* 0"+ c + cri* "fc i" n 

UV^ O U l/V^ 


catcrcfftcraa 


or c ct c aa fir 


firtcfircccct fir 


atcggtttta 


1080 


•f-apraapii-ppp 

1/ ci g ci c* ci u^v>ci 


ChI w v> \^ w ^ *-» 


cet c ttteret 


eraatcraefttc 


firffCfirtetfftfif 


ctactcttag 


1140 


P5i51PCrSl0Ti'"h 


a c a ETC "fc t er 


a fira t; fift c a t fir 


aacfirafirccfifc 


acgacattcc 


cccacaRacR 


1200 


fftcfctcaacc 

g u w www w w 


"t ercrt; Era ff "fc t fir 


cfirerccfirafirtt 


tfffffiTffacttc 


tgtcaaactc 


attcggcgtt 


1260 


gtttccccct 


agaaccaagc 


cgctatcaac 


ggaatccgtg 


ctgcgggtgc 


cacctcgcaa 


1320 


cttatccttg 


ttgagggcac 


tagctacact 


ggcgcctgga 


gtgagatcag 


acccttcaca 


1380 


cccgcagaac 


ctgcccattg 


attgattgtt 


tcgcagcgtg 


gacgacttct 


tccggtaatg 


1440 


gtgctgtctt 


tggtgctatc 


caagatccca 


acaacaatgt 


tgccatcggt 


gagtgcggga 


1500 


agcgtaccgg 


tctgccaagt 


gctcacgggt 


aagcgtggga 


aagagatgca 


ccagtacctc 


1560 


gacagcgacg 


gctccggcac 


gtcccccaca 


tgcgtttcgt 


ccacgatcgg 


tgcggagcgt 


1620 
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ctccaagcgg cgacacagtg gctgcagcag 

ggagctggtt cgaacggtgc gtcggatcat 

tcgttcaaac cagccgactg catcagtgcc 

tccggtgtct ggctcggcgc tctctggtgg 

gactgacctc ttgctgcgtg tgcacgtgca 

tcgatcgagc ccccgagtgg cgccgcgatc 
ttcctgtga 



PCT/JP03/02058 

aacaacctga aaggcttcct gggtgagatc 1680 

gtcctgtgtt gcagcctgtg ctgaccgtag 1740 

gttcagggtg cgctgtgcga gatgcaacag 1800 

gccgcaggcc catggtgggg cacggtacgt 1860 

gactgctcat tgctgccaca gtatttccaa 1920 

ccctccatcc tcccgcaggc actcgaaccc 1980 

1989 



<210> 25 
<211> 386 
<212> PRT 

<213> Phanerochaete chrysosporium 
<400> 25 

Met Leu Lys Tyr Ala Ser He Ala Leu Ala Leu Ala Thr Leu Gly Val 
15 10 15 

Ala Gin Gin Gin Gin Trp Gly Gin Cys Gly Gly He Gly Trp Thr Gly 
20 25 30 

Ala Thr Thr Cys Val Ala Gly Ser Val Cys Ser Val Leu Asn Pro Tyr 
35 40 45 

Tyr Ser Gin Cys He Pro Gly Ala Ala Thr Val Thr Ser Ser Ser Ala 
50 55 60 

Pro Ser Thr Pro Thr Pro Pro Ala Gly Ala Leu Pro Arg Leu Gly Gly 

65 70 75 80 
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Val Asn Thr Ala Gly Tyr Asp Phe Ser Val Ala Thr Asp Gly Ser Phe 

85 90 95 

Thr Gly Thr Gly Val Ser Pro Pro Val Ser Gin Phe Ser His Phe Ser 
100 105 110 

Ser Gin Gly Ala Asn Leu Tyr Arg He Leu Phe Ala Trp Gin Leu Met 
115 120 125 

Thr Pro Thr Leu Gly Gly Thr He Ser Gin Ser Phe Leu Ser Arg Tyr 
130 135 140 

Asp Gin Thr Val Gin Ala Ala Leu Asn Ser Gly Pro Asn Val Phe Val 
145 150 155 160 

He He Asp Leu His Asn Tyr Ala Arg Trp Asn Gly Gly He He Ala 

165 170 175 

Gin Gly Gly Pro Thr Asp Ala Gin Phe Gin Ser He Trp Thr Gin Leu 
180 185 190 

Ala Gin Lys Tyr Gly Ser Asn Gin Arg Val He Phe Gly He Met Asn 
195 200 205 

Glu Pro His Asp He Pro Ser He Ser Thr Trp Val Asn Ser Val Gin 
210 215 220 



Gly Ala Val Asn Ala He Arg Ala Ala Gly Ala Thr Asn Tyr Leu Leu 
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225 230 235 240 

Leu Pro Gly Ser Ser Trp Ser Ser Ala Gin Ala Phe Pro Thr Glu Ala 
245 250 255 

Gly Pro Leu Leu Val Lys Val Thr Asp Pro Leu Gly Gly Thr Ser Lys 
260 265 270 

Leu lie Phe Asp Val His Lys Tyr Leu Asp Ser Asp Asn Ser Gly Thr 
275 280 285 

His Pro Asp Cys Thr Thr Asp Asn Val Gin Val Leu Gin Thr Leu Val 
290 295 300 

Gin Phe Leu Gin Ala Asn Gly Asn Arg Gin Ala He Leu Ser Glu Thr 
305 310 315 320 

Gly Gly Gly Asn Thr Ser Ser Cys Glu Ser Leu Leu Ala Asn Glu Leu 
325 330 335 

Ala Tyr Val Lys Ser Ala Tyr Pro Thr Leu Ala Gly Phe Ser Val Trp 
340 345 350 

Ala Ala Gly Ala Phe Asp Thr Thr Tyr Val Leu Thr Val Thr Pro Asn 
355 360 365 

Ala Asp Gly Ser Asp Gin Pro Leu Trp Val Asp Ala Val Lys Pro Asn 
370 375 380 
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Leu Pro 
385 



<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 26 

atgatacctc tccgctctgc 

<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 27 

tatcttcctg atgcgattcc 



<210> 28 
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<211> 2138 
<212> DNA 

<213> Phanerochaete chrysosporium 



<400> 28 



a bgo. LoCC IrO 




dg l/Ogi^gl/UU 


Uw>dO Udl^ U 


i'PD'PPPior'I'pi' 


p crcrorO'P't" orpr\ 


60 


CclgC UCCCgC 


XgCCgddCCO 


LOUg tggg tg 


PPCTPPOrQCIPOr 

Ot/gt/V/gddOg 


P5i5»po'+ + p(ycr 


tTPI P crp 51 P p P + 


120 


r\ ^ n <a ■t' ^ f> T* T" 

agcaa xcc L L 


cxgacgggxc 


cgggaacccg 


UdC tggdOgd 


5i + 5i"hpp+Poror 

d Ld LL/L/ UOgg 


crn crp SI p orp"t* p 


180 


^ ^ ^ T* •F" y% T" T" ^TP 

uac u lc xa tg 


aagaacagcg 


rx rr a** <nr cif o o o nr 

gagcggaaag 


/-V -f- f-r 0 (T "f" "i" CI 

C CgCCCgL Ld 


UgddUUgOg L 


r'r*r*or4*o'C7T» orsi 


240 


aEcgaxagLg 


f\ fr ^ 0 <nr ira 

cgacggacga 


rr d rt" rr 0 /> 

cggcagggac 


gXCggdCXgg 


duo Lgdg Lgg 


r»crorr*'4'5iP'f"5i"f" 
Oggo LdO Ld L 


"^00 


gaxgcxggag 


gxxcgxaxxx 


gdgXdCgCXC 


bC/C/C/gdgdgg 


+ f% or"f* p 4* CI 0 p p 
LUg LO LddOO 


L LOL/gg Lg Ld 




gactacatca 


agxaxaccxx 


xccxaxggxg 


Ug LddCydUgU 


0 err* or"h q r* + cr or 
dgUg LdLr Lgg 


+ 4" p*!" crn s* ci cyp 

L LLf LgdddgO 


4?0 


taat gtcaat 


SScgscccag 


XCCXXCXCLg 


LXaXg LC LdX 


Ci LgC LggggO 


gCgC I'ggd L L 


*±0\/ 


axggcaaggg 


"t* Q Q <T rr <i 0 rr 

xaaggcaaga 


axxxcxcgxx 


OgO LgoL/O LU 


pc»"f"4~orQCic*pp 
Ud L LgdddLrO 


p or4' P 4" crp or 4" 4" 
L/g LU LgUg L L 




aggXXaxgaC 




dddt^Ogl^g l/d 


i'p'l'pcriapofpip 


PI + tTP+PPiyorl" 


cr cr 51 or pp 4-51 era 


600 


c xggcxaa tg 


ddgg Ld tgg t 


Uddg^d Ud Ud 


p "1" "1" crp 51 "f* p 


p + 'f'appi'plpi' 


i" erl* p erpip era 


660 


4- rr r> CI "f" rr 4" o d 
LgOd Lg LUCtCl 




gdL/U(^dddOd 


pD'p't'ori'a'hci' 

t-*^ Ud l> 


PlPPiaPl'hp CTcrcr 


gel ugt^cigci I/O 


720 


■f" or or 51 r» ?i ?i r* or* 


dUd U bg33gCl 




ercatacctac 


accaaeraact 


tcatatecaa 


780 






P + + i* 0"+ PCPO^ 




erecaatacfca 


aerat'h'fc'fcfirc't 


840 




riC*^ CPiP CrpP C 


<^ P. p, a fi PI PI 0" 


cffccercGTcrct 


"t t c fif ct ec c "t 


fft t c t ffc at t 


900 


atacaacaat 


cgaacattgt 


cgcagcccgc 


acctaacggt 


ataacaaata 


catcttacgc 


960 


atcgacgctc 


cttcagcatg 


cgcaacaact 


gtatcatttt 


gccacaaact 


cttctatacc 


1020 


tcaagttacc 


taccagacgt 


ccgtgccgtc 


ggtcgccgac 


gcatacgcat 


cctccggatt 


1080 


ccaagacgag 


ctagccatcg 


cggctctgtt 


tatctcgctt 


gcaggaaatt 


ctagcgacgc 


1140 


ttactcgcaa 


gcgtctcagc 


tttaccgcaa 


gcaagggctt 


tctaagcact 


tggaagatga 


1200 


cgctgtgttc 


aactgggatg 


agaagtcacc 


cggcgtcgcc 


cttcttgcgg 


cgcagattgc 


1260 


gcagaagtat 


cctcagctcg 


cgaacggcac 


tggtgtggat 


tggaagagcg 


acctgaacaa 


1320 


ctacttcgat 


cgcatcgtca 


acaacagtgg 


cagatcattc 


ctaacatcag 


gtaagcgtgt 


1380 


caatctctta 


tcccagttct 


tcgtgctgac 


agttcgctct 


aggcggtctg 


ctttattatc 


1440 



48/62 



wo 03/070940 



PCT/JP03/02058 



caggcgattc 



agacgacgct acccttaacc cggcattgaa 



cgctgccatg ctcctcttgc 1500 



gctatgccga 


ctcgggcttt gcatccagca gtgagaagca 


gtctgtttac 


cgccagttcg 


1560 


cccagtctca 


aatcgactat ttcttgggca ataacccaat 


gactggtggg 


tagtgttttc 


1620 


ttgacattat 


gtctatccgc gtcttactcg ttgcagtacc 


gtatatggtt 


ggcgtgcacc 


1680 


cgaacgcgcc 


atcaaaccct cattctgcct tggctacggg 


tgcttcaccc 


caggacatcg 


1740 


cgaacatcga 


cacggtccca gagcacgagg cttacgtcct 


ttatggcgga 


gtagttggag 


1800 


ggccgaatga 


tgacgacctc ttttgggacc tacggagcga 


ttgggtggag 


aacgaggttg 


1860 


ggctggacxa 




GTsaactcetc 


agtggagcag 


1920 


gcgacccttg 


gtacacacag ctgcaggttg ggtcgtacga 


ggagcggaga 


ccgggtggcc 


1980 


agccttgtga 


tgctgcaatc tctgcgggat gtcgcggcca 


tgattggaga 


gtgggcaaga 


2040 


tcgtcatggg 


tgtcttggtc ggagtgactg gtctcgtggt 


attgtctctt 


ggtaccgtgt 


2100 


ggatggtgtt 


ggcatatagg aatcgcatca ggaagata 






2138 



<210> 29 
<211> 592 
<212> PRT 

<213> Phanerochaete chrysosporium 
<400> 29 

Met lie Pro Leu Arg Ser Ala Val Ala Ser Ser Leu Leu Leu Ala Ser 
15 10 15 

Leu Gly Ala Ala Gin Leu Pro Leu Pro Asn Pro Pro Trp Val Pro Leu 



20 



25 



30 



Asn Ala Thr Phe Gly Thr His Pro Ser Asn Pro Ser Asp Gly Ser Gly 

35 40 45 
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Asn Pro His Trp Thr Asn Phe Leu Glu Asn Thr Leu Tyr Phe Tyr Glu 
50 55 60 

Glu Gin Arg Ser Gly Lys Leu Pro Val Thr Asn Arg Val Pro Trp Arg 
65 70 75 80 

Asn Asp Ser Ala Thr Asp Asp Gly Arg Asp Val Gly Leu Asp Leu Ser 

85 90 95 

Gly Gly Tyr Tyr Asp Ala Gly Asp Tyr He Lys Tyr Thr Phe Pro Met 
100 105 110 

Ser Phe Ser Val Met Ser He Cys Trp Gly Ala Leu Asp Tyr Gly Lys 
115 120 125 

Gly Tyr Asp Leu Ala Asn Gin Thr Ala Tyr Leu Asp Asp Met Leu Arg 
130 135 140 

Trp Ser Leu Asp Trp Leu Met Lys Ala His Pro Asp Pro Asn Thr Leu 
145 150 155 160 

Tyr Val Gin Val Gly Asp Ala Asp Leu Asp Asn Ala Tyr Trp Gly Gly 
165 170 175 

Asp Arg Gly He Pro Thr Pro Arg Thr Ser Tyr Ala He Asn Ser Thr 
180 185 190 

Ser Pro Gly Thr Asp Ala Ala Ala Gin Ala Ala Ala Ala Phe Ala Ala 
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195 200 205 

Cys Ser Ala Leu Tyr Asn Asn Arg Thr Leu Ser Gin Pro Ala Pro Asn 
210 215 220 

Gly lie Thr Ser Thr Ser Tyr Ala Ser Thr Leu Leu Gin His Ala Gin 
225 230 235 240 

Gin Leu Tyr Asn Phe Ala Thr Asn Ser Ser Val Pro Gin Val Thr Tyr 

245 250 255 

Gin Ala Ser Glu Pro Ser Val Ala Asp Ala Tyr Ala Ser Ser Gly Phe 
260 265 270 

Gin Asp Glu Leu Ala He Ala Ala Leu Phe He Ser Leu Ala Gly Asn 
275 280 285 

Ser Ser Asp Ala Tyr Pro Gin Ala Ser Gin Val Tyr Arg Lys Gin Gly 
290 295 300 

Leu Ser Lys His Leu Glu Asp Asp Ala Val Phe Asn Trp Asp Glu Lys 
305 310 315 320 

Ser Pro Gly Val Ala Leu Leu Ala Ala Gin He Ala Gin Lys Tyr Pro 
325 330 335 

Glu Leu Ala Asn Gly Thr Gly Val Asp Trp Lys Ser Asp Leu Asn Asn 
340 345 350 
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Tyr Phe Asp Arg He Val Ser Asn Ser Gly Arg Ser Phe Leu Thr Ser 
355 360 365 

Gly Gly Leu Leu Tyr Tyr Pro Gly Asp Ser Asp Asp Ala Thr Leu Asn 
370 375 380 

Pro Ala Leu Asn Ala Ala Met Leu Leu Leu Arg Tyr Ala Asp Ser Gly 
385 390 395 400 

Leu Ala Ser Ser Ser Glu Lys Gin Ser Ala Tyr Arg Gin Phe Ala Gin 

405 410 415 

Ser Gin He Asp Tyr Phe Leu Gly Asn Asn Pro Met Thr Val Gin Tyr 
420 425 430 

Met Val Gly Val His Pro Asn Ala Pro Ser Asn Pro His Ser Ala Leu 
435 440 445 

Ala Thr Gly Ala Thr Pro Gin Asp He Ala Asn He Asp Thr Val Pro 
450 455 460 

Glu His Glu Ala Tyr Val Leu Tyr Gly Gly Val Val Gly Gly Pro Asn 
465 . 470 475 480 

Asp Asp Asp Leu Phe Trp Asp Leu Arg Ser Asp Trp Val Glu Ser Glu 
485 490 495 



Val Gly Leu Asp Tyr Val Ala Pro Val Val Thr He Ala Ala Arg Glu 

500 505 510 
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Leu Val Ser Gly Ala Gly Asp Pro Trp Tyr Thr Gin Leu Gin Ala Gly 
515 520 525 

Ser Tyr Glu Glu Arg Arg Pro Gly Gly Gin Pro Cys Asp Ala Ala lie 
530 535 540 

Ser Ala Gly Cys Arg Gly His Asp Trp Arg Val Gly Lys He Val Met 
545 550 555 560 

Gly Ala Leu Val Gly Val Thr Gly Leu Val Val Leu Ser Leu Gly Thr 
565 570 575 

Val Trp Met Val Leu Ala Tyr Arg Asn Arg He Arg Lys He 
580 585 590 



<2I0> 30 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 30 

catggtgtgt ggtggatg 18 
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<210> 31 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 31 

aagttcaaga gtctcctgt 19 



<210> 32 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 

<223> Synthetic DNA 
<400> 32 

ggtacagtac ttatctgtat 20 



<210> 33 

<211> 30 

<212> DNA 

<213> Artificial 
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<220> 

<223> Synthetic DNA 

<400> 33 

tctagattta ctggtacccc aacaacaatg 

<210> 34 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 34 

ccatgggttg atcgacgggt tgtcagacac g 

<210> 35 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 35 

tctagagtca cctccgt 
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<210> 36 

<211> 16 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 36 

aagcttgggt actgtg 16 

<210> 37 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 37 

tctagagcca acctcgaggg gtgg 24 



<210> 38 
<211> 24 
<212> DNA 
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<213> Artificial 



<220> 



<223> Synthetic DNA 



<400> 38 



ccatgggaac gtcgagccga tggg 



24 



<210> 39 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 39 

tctagagcca acgtcctcgg ctgg 24 

<210> 40 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 
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<400> 40 

ccatgggtag gtcgagccga tggg 24 

<210> 41 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 
<400> 41 

tctagagcca acgtcctcgg ctgg 24 

<210> 42 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 
<400> 42 

ccatggagcg taggtcgagc caatg 25 



<210> 43 



58/62 



wo 03/070940 




PCT/JP03/02058 



<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 43 

tctagaatct acctgagccc ttac 24 



<210> 44 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 44 

ccatggctca ctagtggcga gacc 24 



<210> 45 

<211> 25 

<212> DNA 

<213> Artificial 



<220> 
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<223> Synthetic DNA 



<400> 45 



tctagagctc acggtttcat tcatg 



25 



<210> 46 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 46 

ccatggggtg tagagccccg gaatg 25 

<210> 47 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 47 

tctagagcgg gcccgtactc gctc 24 
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<210> 48 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 48 

ccatgggtaa tgtgattcct gtcg 24 



<210> 49 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 49 

tctagaatga agtacttctt gctc 24 



<210> 50 

<211> 24 

<212> DNA 

<213> Artificial 
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<220> 



<223> Synthetic DNA 



<400> 50 



ccatggcgtt tggcgtaccg tctg 



24 



<210> 51 

<211> 24 

<212> DNA 

<213> Artificial. 

<220> 

<223> Synthetic DNA 

<400> 51 

tctagacccc ggtacagacg ccgc 24 

<210> 52 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic DNA 

<400> 52 

ccatgggatg ttaggaatga tctg 24 



62/62 



INTERNATIOl^i^^E ARCH REPORT 



Inten^^Bl application No. 
^R/JP03/02058 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl'' C12N15/09, C12N9/42, C12P1/02, D21C3/00 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Mininium documentation searched (classification system followed by classification symbols) 
Int-Cl'' C12N15/09, C12N9/42, C12P1/02, D21C3/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search tenns used) 
SwissProt/PIR/Geneseq, GenBank/EMBL/DDBJ/Geneseq, WPI (DIALOG) , 
BIOSIS (DIALOG) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



EP 1029922 A2 (OJI Paper Co.), 
23 August, 2000 (23.08.00), 

& US 6387688 Bl & JP 2000-342275 A 

JP 11-127863 A (Mori Sangyo Kcibushiki Kaisha) , 
18 May, 1999 (18.05.99), 
( Fami ly : none ) 

Dimonceaux, T.J. et al . , Cloning and sequencing 
of a gene encoding cellobiose dehydrogenase 
from Trametes versicolor.. Gene, Vol.210, No. 2, 
pages 211 to 219, (1998) 

Moukha, S-M. et al.. Cloning and analysis of 
Pycnoporus cinnabarinus cellobiose dehydrogenase, 
Gene, Vol.234, No.l, pages 23 to 33, (1999) 



12-14 
1-11 



1-14 



1-14 



1-14 



Px] Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 
"A" document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



'T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underiying the invention 

*^ document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y^ document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in die art 
document member of the same patent family 



Date of the actual completion of the international search 
30 April, 2003 (30.04.03) 


Date of mailing of the international search report 
27 May, 2003 (27.05.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized ofHcer 
Telephone No. 



Fonn PCT/ISA/210 (second sheet) (July 1998) 



PEST AVAIUBLE COPY 



INTERNAHO: 



EARCHHEPORT 



Intern; 



application No. 
/JP03/02058 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Sims, P. et al.. The identification, molecular 
cloning and characterisation of a gene from 
Phanerochaete chrysosporium that shows strong 
homology to the exo-cellobiohydrolase I gene from 
Trichoderma reesei.. Gene, Vol.74, No. 2, pages 
411 to 422, (1988) 

Yague, E. et al . , Correlation of exons with 
functional domains and folding regions in a 
cellulase from Agaricus bisporus., Curr. Genet., 
Vol.30, No.l, pages 56 to 61, (1996) 

JP 2000-106887 A (YASOKAWA, D.), 
18 April, 2000 (18.04.00), 
(Family: none) 



1-14 



1-14 



1-14 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



30. 



A. ?&m<Dm-r?>^m-<D^m mi^'f^Vf^m (i po ) 

Int. Cr C12N15/09, Cia©/42. C12P1/02. D21C3/00 



mmmmm^ 



/J PO 3/0 2 0 5 8 



ilSSrfTo^S/MS^ m^mf^ (IPC) ) 
Int. cr C12N15/09. CI2N9/42. C12P1/02, D21C3/00 . 



SwissProt/PIR/Geneseq^ GenBank/MBiyDDBJ/Genesea> 
WPI (DIALOG). BIOSIS (DIALOG) 



C. 











X 
A 


EP 1029922 A2 (OJI Paper Co. ) 2000. 08. 23 
& US 6387688 Bl & JP 2000-342275 A 




12-14 
1-11 


A 


JP 11-127863 A (Mori Sangyo KK) 1999.05.18 (:7r 5: 




1-14 


A 


Dumonceaux, T. J. et al. , 

Cloning and sequencing of a gene encoding cellobiosfe 
dehydrogenase from Trametes versicolor. 
(Jene, Vol. 210, No. 2, pp. 21 1-219 (1998) 




1-14 



r&j ii-^^T^^-h^r ^ y— 



30. 04. 03 



27.05.03 



'^imm^fr (I SA/J.P) 
SJ<g»-§- 100-8915 



H eg M {^0.) 

03-3581-1101 



4B 



8 4 12 



3 4 4 8 



aS:PCT/I SA/2 1 0 (02-<-i^) (1 9 9 8#7>g) 



c mt) . iiig-f- 5 1 mibh iv^bjcM^ 



/J PO 3/0 2 0 5 8 



A 



Moukha, S. M. et al. , 

Cloning and analysis of Pycnoporus cinnabarinus cellobiose 
dehydrogenase. 

Gene, Vol. 234, No. 1, pp. 23-33 (1999) 
Sims, P. et al. , 

The identification, molecular cloning and characterisation 
of a gene from Phanerochaete chrysosporium that shows strong 
homology to the exo-cellobiohydrolase .1 gene from 
Trichoderma reesei. 
Gene, Vol. 74, No. 2, pp. 411-422 (1988) 

Yague, E. et al. , 

Correlation of exons with functional domains and folding 
regions in a cellulase from Agaricus bisporus. 
Cufr. Genet. Vol. 30, No. 1, pp. 56-61 (1996) 

JP 2000-106887 A (Yasokawa, D. ) 2000. 04. 18 (7 r $ P ^-^fc b) 



1-14 



1-14 



1-14 



1-14 



:BIS;PCT/'I SA/2 1 0 (02-i-v?Oi^#) (1 9 9 8¥7.^) 



